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CONTOURED ANTERIOR BANDS 


@ Quicker, more accurate fit at gingival and 
incisal margins. 

® Better fit on incisors where proximal sides are 
convex 

@ When convex surface is burnished on lingual of 
incisor, the band becomes concave, practically self- 
fitting to the lingual concavity of the incisor .003” 
thick. 


CONTOURED CUSPID and BICUSPID BAN 


@ Practically self-fitting, designed to eliminate 
necessity of festooning interproximal edges. 

@ Shaped to bend parallel to the cut 

@ Eliminates “dogears” on cuspids .004” thick. 


All bands available in highly tarnish-resistant precious metal alloy with 
or without brackets or Duro-Lus Stainless steel, plain. 


WILLIAMS | WILLIAMS 


PRECISION BRACKETS ORTHODONTIC WIRES 
@ Precision machined for perfect fit of .022” x 028” | © Size .020” x .028” to fit Williams Brackets. Also in 
rectangular wire. | 021” x .025” or .022” x .025”. Also arch and 
@ High fusing metal, alloyed for extreme hardness spring wires in all gages. 
and resistance to wear. | @ In precious metal alloy or Duro-Lus Stainless Steel. 
@ Narrow (.050”) or wide (.100”). | 


Whitman 
3-IN-1 COMBINATION INSTRUMENT 


@ Gauge insures uniform alignment of brackets. @ Burnisher is adaptable to all conformations. 
@ Seater insures accuracy of band heights. @ Surgical steel inserts, aluminum handle. 


WRITE FOR COMPLETE FOLDER ON MATERIALS FOR EDGEWISE TECHNIC 
Also Simplified Ordering Charts — ALL Technics. 


WI LL Mm GOLD REFINING co., INC. 


2978 MAIN ST., BUFFALO 14, N.Y.@ FORT ERIE, ONT. 
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BAND MATERIAL 


FAST BECOMING STANDARD 
: FOR ECONOMY BANDS 


ORALIUM is the inexpensive band material. We 
take a large half inch thick bar of the very light 
weight Oralium casting gold and weld a sheet of 
pure platinum on both sides of this, then roll it 
out into all required gauges and widths of strips 
and ready made bands as illustrated. 
The three sheets of metal welded together have 
extreme toughness and non-tearing qualities with 
the proper malleability. If you grind through the 
pure platinum surface you expose only a very 
good precious metal alloy. 
Ten per cent iridium-platinum has always been 
the recognized standard of band materials but 
because of its high cost and the scarcity of iridium 
we are advocating our 
PLATINALOY, the 100% gold and platinum 
metals band material which has all the qualifica- 
tions of 10% iridium-platinum; 
CONTURO, which is a little cheaper but popular 
with some because of its extreme toughness and 
= the ease with which it can be unsoldered. Sold in 

JOHNSON ORALIUM form 

LOOP MOLAR BANDS We believe it is to our best mutual interests to 
supply your needs through your loca! dealers if 
you care to send us his name with your order. 


BOX 


“PLATINALOY OR ORALTUM — 48 SIZES—NOS. JOHNSON ORALIUM LOOP BANDS— 
1TO 12 EXTREME TAPER. 13 TO 24, SLIGHT 4 SIZES ALL YOU NEED. ORDERS 
TAPER AND 25 TO 48 STRAIGHT 


( FNGELHARD INDUSTRIES, ) 
BAKER DENTAL DIVISION 


850 PASSAIC AVENUE © EAST NEWARK, NEW JERSEY 
NEW YORK CHICAGO LOS ANGELES SAN FRANCISCO 
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ASK THE 
ORTHODONTISTS 
WE SERVE 


123 WEST 64th ST.’* NEW YORK 23, N. Y. ** SUsquehanna 7-1418-9 
SERVICES LIMITED TO ORTHODONTICS ° “You Prescribe it. We make it” 


Ce}, Ny Dep ¥ an Retainer 
22 S, a. A Silliman Splint 
S, Acrylic Chin Cop 
70, 202) Ve FIXED APPLIANCE 


The Management 


ORAL DISEASE 


A Treatise on the Recognition, Identification, 
and Treatment of Diseases of the Oral Regions 


by 


JOSEPH L. BERNIER, D.D.S., M.S., F.D.S., R.C.S. 
(Eng.) Colonel, Dental Corps, United States Army; 
Chief, Oral Pathology Branch, Armed Forces Institute 
of Pathologist to the Registry of Oral Pa- 
thology of the American Dental Association; Professor of 
Oral Pathology, Georgetown University of Dentistry. 


1955, 825 pages, 6%4” x 934”, 1001 illustrations, 
5 color plates. Price, $15.00. 


This book looks beyond disturbances of the tooth and its supporting apparatus to the dis- 
eases of the soft and hard structures of the oral regions, which have now been generally 
accepted as a responsibility of the dental profession. Specifically Doctor Bernier was 
prompted by these ideas in preparing this book: 


@ To make available a text which would embody the newer thoughts and 
definitions which define oral pathology in its modern sense. 


To emphasize the role of the dentist and oral pathologist in the identifica- 
tion and treatment of diseases of the oral regions. 


» To present newer concepts relating to the role of stress, and the influence 
of general disease on oral disturbances. 


To clarify many unnecessarily complicated concepts regarding oral dis- 
ease, by presenting explanations couched in simple language. 


To establish the relation between oral pathology and the clinical special- 
ties of dentistry. 


To illustrate the role of oral pathology as it exists today in the teaching 
and practice of dentistry, as well as in general pathology. 


Briefly the book covers diseases of the oral regions, including the tooth, the periodontium, 
the lips, cheeks, palate, floor of the mouth, tongue, maxilla and mandible, salivary glands 
and related areas. 


THE C. V. MOSBY COMPANY 


3207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: Send me Bernier “THE MANAGEMENT OF ORAL DISEASE,” priced at $15.00. 
[) Attached is my check. () Charge my account. 
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OPERATING 


‘EQUIPMENT 


FURNITURE 


) Minutes! 


Dear Doctor: 


Ilave you 5 minutes to look 
through the catalogue we sent you 
a few months ago? There are a 
number of items, exclusively ours, 
that will assist you in saving hours 
of “‘Chair Time.’’ 


New brackets—New attachments 
—New tubes—New materials — 
New pltiers—New aids. 


Cordially yours, 
Betta Orthodontic Supplies 


ORTHO TUBING 


ORTHODONTIC 
SUPPLIES 


3 WEST. 


LABORATORY 
INSTRUMENTS 
i 
} 
MOLAR BANDS We 
| > SUPPLIES | 
ORTHODONTIC... WE HAVE 


HANDY & HARMAN 
_ DEE PRODUCTS GENERAL OFFICES & PLANT 
1900 WEST KINZIE STREET CHICAGO 22, ILL. 
TORONTO 2B, ONTARIO, 141 JOHN ST. © LOS ANGELES 63, CALIF., 3625 MEDFORD ST. 
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Apprehension | 


“Condemned to suffer, to 
endure, to come back for 
more...”—that’s the self- 
image of many of your 
nervous patients. 

‘Miltown’ therapy in 
dental practice (200-400 
mg. t.i.d. throughout the 
course of treatment) 
helps the patient to be- 
come less jittery, nervous 
and apprehensive gener- 
ally, and more coopera- 
tive in the chair. , 

“Miltown appears to 
be the most effective and 
safest drug for use in the 
anxiety and tension 
states.”* It relaxes both 
mind and muscle and puts 
the patient at ease. 


*Tucker, W.1.: The place of Mil- 
town in general practice. South. 
M.J. 50:1111, Sept. 1957. 


Tablets: 400 mg. (scored) 
200 mg. (sugar-coated) 


cm-3639 Wa WALLACE LABORATORIES, New Brunswick, N. J. 


Literature and samples on request 
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DISTAL DIA. 


Lower -Standard Width Band Upper Standard Width Band 
Plain Plain 


Lower Standard Width Band Upper Standard Width Band 
Festooned Festooned 


Lower Narrow Width Band Upper Narrow Width Band 
Plain Plain 


Lower Narrow Width Band Upper Narrow Width Band 
Festooned Festooned 


STANDARD WIDTH BANDS 


THE LAST WORD FOR PREFAB 
MOLAR BAND TECHNIQUES 


You will prefer Rocky Mountain’s new molar bands... whether you use pre- 
fabrication routinely or just for certain cases. 


These fine time savers have been patterned after the original Chrome Alloy 
prefabs, which have been used so successfully during the past 24 years, New 
refinements in form, size variation, temper, and finish have been added. R. M. 
Bands are the result of 2 years of die modernization plus 24 years of experience. 
They are not for limited application; Rocky Mountain bands have been engi- 
neered to meet ail your prefab technique requirements. 


HERE ARE WAYS THE NEW R.M. MOLAR-BANDS 
CAN HELP YOU 


Complete selection of accurate anatomical forms makes 
better fitting bands. 


Buccal and lingual sides of the lower band are formed on a bias. The lower 
band has a slight trapezoidal shape toward the lingual with lingual groove 
for quick alignment. The sides of the upper band are straight and groove is 
on the buccal. 


You can use these basic forms in standard width bands—plain or festooned 
...0r in narrow width bands—plain or festooned. 


Full range of evenly spaced half sizes speeds fitting and 
eliminates need for stretching or additional sizes. 
New tempering enables bands to fit teeth more naturally. 


Occlusal third of band is hardened and rolled to provide edge strength and 
seal cement within band. The body of the band is soft. Hence, it will slide 
easily over the tooth, adapting itself naturally to the contours during pre- 
liminary fitting. 


Patients respect the clean, healthy appearance of R. M. bands. 


Inside of bands have light velvet finish for better cementation. Outer sur- 
faces are absolutely smooth and brilliantly polished. 


In addition to manufacturing the finest, most complete selection of materials 
and instruments for all Chrome Alley banding techniques, Rocky Mountain 
maintains three conveniently located offices to serve you. For additional infor- 
mation on materials or procedures contact the Rocky Mountain office nearest 
you. You will find that Rocky Mountain offers you more—in every way. 


ROCKY MOUNTAIN 


New York Denver San Francisco 
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THE POSITIONER . 
finishing appliance availa 


tie errors and delays in set-up a 
tients and parents - co-operatic |PoOsiti rvice. 


WELDING FLANGES 
MAKE 


CHROMEX 
BRACKETS 


FIT BETTER! 


All Chromex Bracket assemblies except Chromex Twin Arch 
Brackets—the original flangeless attachment—are offered with 
accurately pre-curved welding flanges which are designed to fit 
around the natural curve of the tooth. 

For your added convenience, these high quality brackets are 
also supplied in special “Time-Saver” assemblies consisting of 
brackets electronically welded to your favorite band material 
size. These “Time-Saver” assemblies assure precision centering. 


EDGEWISE BRACKETS 


Pre-Curved Welding Flanges @ Straight Square Sided to Accommodate Wire to Fullest Depth 
Without Binding or Protruding @ Quicker and Easier Working Ligature Wings @ Rounded Edges 
and Smooth Surface @ Extremely High Lasting Polish @ Stainless 


Dozen Gross 
13 GT 1 Anterior Edgewise Brackets $1.80 $19.50 
G Electronically Welded to Band Material 2.80 30.50 
GT 2 Posterior Edgewise Brackets 2.30 25.50 
Electronically Welded to Band Material 3.30 36.25 

GT 3 Wide Double Edgewise Brackets 2.30 25. 
Electronically Welded to Band Material 3.30 36.25 

GT 4 Medium Double Edgewise Brackets 2.30 25. 
Electronically Welded to Band Material 3.30 36.25 
GT 5 Narrow Double Edgewise Brackets 2.30 25.50 
Electronically Welded to Band Material 3.30 36.25 


TWIN TIE CHANNEL ATTACHMENTS 


‘‘Minimum Protrusion’’ Low Design @ Large Ligature Apertures @ ‘Full Length’? Wings That 
Hug the Band @ Quicker and Easier Ligating @ Smooth Surface © High Polish © Stainless 


GT 10 Twin Tie Channel Brackets .075 (narrow) $1.80 $19.85 

Prewelded to Band Material 2.80 30.50 
GT 11 Twin Tie Channel Brackets .110 (wide) 1.80 19.85 

Electronically Welded to Band Material 2.80 30.50 
TWIN ARCH-SLIDING CAP ATTACHMENTS 
“Minimum Protrusion’’ Low Design © Smooth-Rounded Edges © Easy Seating New Caps © 
Positive Lock Tension @ High Polish @ Stainless 

Dozen Gross 

GT 16 Twin Arch Brackets (flangeless) 

Electronically Welded to Band Material $3.00 $33.00 
GT 20 Sliding Lock Caps for Twin Arch Brackets 2.00 22.00 


All types and sizes of Brackets as well as Prewelded Assemblies may be intermixed at gross rate. Gross Rate Prices com- 
puted at a 10% reduction over dozen prices. 


Special 25% Discount is allowed on 5 gross orders (intermixed if desired). Write for particulars on Special Discount Rates. 


Send for Catalog 


GILBERT W. THROMBLEY 
33 WEST 42nd STREET, NEW YORK 36, N.Y. 


Formerly Atlantic Coast Distributor for 
Rocky Mountain Metal Products Co. 
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BONE and BONES 


FUNDAMENTALS of BONE PATHOLOGY 
by 


JOSEPH P. WEINMANN, M.D. 
College of Dentistry, University of Illinois 


and 


HARRY SICHER, M.D., D.Sc. 
School of Dentistry, Loyola University, Chicago, III. 


2nd Ed. 508 pages, 302 illustrations 
PRICE, $13.75 


“BONE IS A TISSUE—BONES ARE ORGANS” —This introductory definition 


strengthens the prosaic title of this fascinating text. It is stimulating and thought 
provoking. 


The book is divided into two parts. Two of its eleven chapters comprise Part 
One—the first chapter describing Bone Tissue, its structural elements, the arrange- 
ment of these elements as well as their growth and development. The second 
chapter deals with bones as structural elements of the skeleton. 


The authors stress that “there is only one type of bone formation; one should not 
refer to membranes and endochondral development unless it is clearly established 
that such division applies only to development as units of the skeleton.” These 
types of development are well described and illustrated. The growth of tubular 
bones, modeling resorption and the contribution of the epiphyseal plates are well 
presented. The functional adaptation of bones, including structural analysis of the 
femur, functional analysis of the fascial skeleton, Wolff’s law of transformation and 
the reaction of bone to pressure and traction, comprise an interesting section. 


Developmental Disturbances of the Skeleton are covered in chapter three. Next 
is taken up “Adaptational Deformities of the Skeleton.” The remaining chapters 
cover pathologic conditions of bone and bones with dynamic precision. 


THE C. V. MOSBY COMPANY 


3207 Washington Blvd. 
Order today from St. Louis 3, Missouri 


[] Attached is my check. [) Charge my account. 


3207 Washington Blvd. 
St. Lovis 3, Mo. 


Street 


City 
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First in Modern Orthodontic Technique 


invites you 
to send your models and prescriptions 
for our new unique 


HAWLEY RETAINER 


IN FLAT WIRE 


This is a new specialty recently added to 
our complete line which includes: 


e ORTHODONTIC APPLIANCES 


in GOLD, STEEL, and ACRYLIC 


¢ ANATOMIC POSITIONERS 
¢ MOUTHPIECES 
e WHITMAN Elastic APPLIANCES 


All of these appliances reflect our use of the most technically 
advanced methods and ideas. 


THIS IS YOUR LABORATORY .. . 


© for extremely careful execution of that special 
idea or design F 


® for really custom-made appliances that are 
made to fit with minimum of time and effort : 
on your part 


We offer the advantage of prompt and dependable nationwide and world- 
= wide service. Regardless of your location, you get immediate personalized *% 
#¢ attention. Our prompt delivery and mail order service is exceptional * 
i and your time schedule is our guide. : 


Your questions and ideas stimulate us to greater effort. We 
invite and welcome them. 


BOOKLET available on request 


ORTHODONTIC SPECIALTIES LABORATORY 
122 East 25th St., New York 10, N. Y. 


May, 1958 Page 13 


; 
ORTHODONTIC | 
LABORATORY | 
a 
4) 
5 
he 
3 
ee eee 
cs | 


E ‘ositive identification on each band. Baked- 
on ink part number, always on the lingual 
de, makes identification and positioning 


trouble for yourself and patient. 


to fit the gingival —more 
saved 


Consistent size intervals. 14 sizes in both 
upper and lower molar bands, ranging fro 
30mm to 39mm in perimeter. Bands in 
34mm-38mm_ range available in half-milli- 
meter intervals. 
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NOV ANA POMICALLY DESIGNED 
PRE-FORMED MOLAR BAND: a an 0 e tooth anatomy. 
just position and seat them, Save time and 
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anatomically shaped 


pre-festooned 


positive identification marking 


14 sizes, uppers and lowers 


rolled edges 


ges rolled just right. Not too little,-noct 
protects band against tearing, minimizes 
4) 
Panas packed one ao en-to the container. Specially ba nc stretcher. This 
our order for an introductory kit and band ER 
develobell Gaunetsly for use with 
4 Unitek seamless bands. It is the only stretcher 
the true anatomical shape of Unitek’s new 
ATION ‘lally Gesigned instrument, we have 
. 49 N. Halstead Ave., Pasadena, California ed it below the cost of manufacture. — 
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PRESIDENT’S ADDRESS, SOUTHWESTERN SOCIETY OF 
ORTHODONTISTS 


Tom M. WiuuiAms, D.D.S., TExas 


T IS a rare privilege, and I count it a distinct honor, to weleome such a dis- 

tinguished group to the City of Dallas for the thirty-seventh annual meet- 
ing of our Society. Ten years have now elapsed since the Southwestern So- 
ciety last met in our fair city, and it is our sincere hope that Dallas hospitality 
will tempt you to come again in the not-too-distant future. It is our earnest 
desire that every minute you spend here will be enjoyable and _ beneficial, 
and to that end our very best efforts will be directed. 

I want to take advantage of this opportunity to thank, in advance, the 
essayists and clinicians who will present our scientific program. These men 
have spent many hours in preparation and study, and we should be very grate- 
ful for their unselfish devotion to our profession. The reward for their labors 
will be in enabling us to take home to our patients the benefits of their knowl- 
edge and treatment procedures. We shall be privileged to hear Drs. John 
Lindquist, Robert Moyers, and Earle Williams. Dr. Mareus Murphey, our 
program chairman, and his committee are to be congratulated upon the ar- 
rangement of this fine scientific program. 

In serving as president of any large organization, one is impressed with 
the importance of the office of secretary-treasurer. In all sincerity, I want to 
say that our Society has been most fortunate in having a man of Harold Born’s 
ealiber serve in that capacity in such an efficient manner for the past several 
years. I am very grateful to him for his outstanding work and ever-ready 
willingness to cooperate with and assist me during this past year. Also of 
great importance to the Society is the chairman of local arrangements. I wish 
to express my sincere appreciation for the fine service of Frank Roark and his 


Presented before the Southwestern Society of Orthodontists, Dallas, Texas, Sept. 30, 1957. 
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committee in planning this meeting and seeing that all details were attended 
to. All of the Dallas members cooperated fully and carried out their assign- 
ments with notable efficiency and promptness. The Wednesday table clinics 
appear to be an outstanding feature of this meeting. Dr. Kent Jones and his 
committee deserve much eredit for their contribution. I believe that this is 
one time the printing of the program did not have to wait for the table elini- 
cians. Thanks to you clinicians for your promptness. To the Board of Di- 
rectors, the appointed committees, and all members who have served our So- 
ciety, I am deeply indebted. Last, but by no means least, I want to thank my 
wife, Rosalie, for her wonderful help and understanding during this past year. 
During the past thirty-seven years our Society has grown from a nucleus 
of eight men to a well-organized body of 161 active members. This growth 
has not been rapid; rather, it has been a steady, healthy growth. Through the 
years our organization has strived to carry out the objects of the Society, as 
stated in its by-laws. In doing so, we have advanced orthodontics in the South- 
west to a very high level. Let us be proud of our contribution to humanity and 
continue to improve our knowledge and skill. 

In planning the last several meetings, it has become increasingly difficult 
to defray all expenses from social event income and Society income. It does 
not seem exactly fair that the bulk of the scientific program expense should be 
borne by the income from the social events. As we all know, because of con- 
tinued inflation, all expenses have been on the uptrend, but we have not had 
an increase in constituent society dues in many years. Your Board of Directors, 
at their last meeting, felt that rather than recommend an increase in dues or 
an assessment, it would be more favorable to institute a small registration fee 
to help defray expenses of the annual meeting. I feel that this is a more 
equitable way to balance the budget than increasing the cost of tickets to the 
social functions. We all want everyone to support and enjoy both the social 
and scientific programs. I would like to commend this suggestion to the favor- 
able consideration of the Society to the end that a reasonable registration fec 
be set up, whenever necessary, to help defray the expenses of our scientific 
program. 

There is only one recommendation which I shall propose to the Society for 
definite action. Since one of the major projects of our Society each year is 
our annual meeting, a Convention Planning Committee should be formed. 
This committee should be a standing committee composed of the chairmen of 
the Local Arrangements Committees for the last two preceding annual meet- 
ings and the chairman of the Local Arrangements Committee for the next an- 
nual session. The chairman of the Local Arrangements Committee for the 
fortheoming annual meeting would automatically become chairman of the Con- 
vention Planning Committee. The first duty of this committee would be to 
set forth a definite operational procedure in detail. This should include a de- 
tailed résumé of all our requirements from the hotel, such as number and type 
of guest rooms, complimentary rooms, exhibit space, style or seating of lecture 
rooms, luncheon rooms, amplifying system, and the many other needs. Hereto- 
fore it has been necessary for the appointed local chairman to spend a great 
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deal of time in gathering material from preceding meetings in order to ascer- 
tain all necessary arrangements that are needed for a smooth-functioning 
meeting. We have indeed been fortunate in the past to have available men 
who have had experience in setting up a meeting of this sort, but there may 
come a time when there is no local experienced man available. The operating 
procedure formulated by this committee should also include all duties of the 
various committees comprising the Local Arrangements Committee. Form 
letters and methods used to secure exhibitors, table clinicians, reservations for 
golf and gun match, entertainment for ladies, ete., should be included. I believe 
that an effective working procedure can be set up by the men on this committee, 
so that when a convention is planned the physical requirements will be known 
in detail by all concerned, and early definite commitments can be made in 
writing each year. A detailed report by the chairman of this committee 
should be made a part of this plan of procedure. This should include the 
number attending each function, the success of each function, and any ap- 
propriate recommendations. The responsibility, as in the past, remains with 
the president’s office, but by this means a guide for convention planning will 
be available. 

I would like to bring to the attention of each one of you our responsi- 
bility to our patients in the event of our death or permanent disability. I 
am sure that all of us have financial programs which will partially satisfy 
the needs of our families, and those of you with associates have taken into 
consideration the disposition of your practice by means of a definite agree- 
ment. What about you who have no associates? You may consider some plan 
similar to the one which four of us in Dallas agreed upon. A legal agreement 
was drawn up whereby, in the event of death or permanent disability of any 
one of these four orthodontists, the other three would immediately assume 
the practice of the deceased or secure a qualified man to assume the practice. 
This agreement necessarily binds us to act to the best of our ability in the 
interest of the survivors and the orthodontic practice. Dr. Tom Matthews is 
responsible for this excellent agreement, and I am sure that he would be happy 
to give any of you further details with respect thereto. 

During the past year we have lost two of our beloved and highly re- 
spected members—Barney Cooksey died very suddenly in Sherman, Texas, and 
Homer B. Robison died, after a prolonged illness, in Hutchinson, Kansas. We 
shall miss them both and shall always cherish their memory. 

I am humbly and deeply appreciative of the honor that you have bestowed 
upon me and of the confidence you have shown in electing me to serve as presi- 
dent of the Society. It is my personal opinion that we have one of the most 
outstanding organizations of its kind in the world and that it is a smooth- 
running, cooperative group of highly skilled men. Let us continue to abolish 
selfishness and prejudice and keep our professional standards on the highest 
plane. 
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TISSUE CHANGES OCCURRING IN THE MACAQUE RHESUS 
MONKEY DURING ORTHODONTIC MOVEMENT 


Rosert J. Huerrner, D.D.S., M.S.,* ANp CLirrorp L. WHITMAN, D.D.S.,** 
New York, N. Y. 


HE study of the changes occurring in the dental tissues as a result of 
orthodontic movements has interested orthodontists for the past fifty 
years. 

An experimental study was reported in 1904 by Sandstedt,* who placed 
a labial arch on the six maxillary incisors of a dog and found bone resorption 
on the side of compression and new hone formation on the side of tension. 

In 1911 Albin Oppenheim’ was the first to employ a primate (baboon) for 
his studies in tooth movement. He applied a spring arch with ligatures for a 
period of forty days, leaving one-half of the jaw as a control. The movements, 
however, were performed on deciduous teeth. 

Johnson, Appleton, and Rittershofer® conducted their research in 1925 on 
two Macaque rhesus monkeys, using the labiolingual technique. The experiment, 
running for twenty-six days in one animal and forty days in the other, demon- 
strated resorption and deformation of the root at the apex. 

In 1930 Marshall’ conducted further orthodontic studies on nineteen mon- 
keys. However, he was concerned more with the effect of diet on tooth move- 
ment than with the effect of a specific appliance on tooth movement. Forces 
as great as three-fourths of a pound were applied to the anterior teeth, with 
resultant mass root resorption and necrosis. 

Skillen and Reitan,’® in 1940, contributed further to our understanding of 
experimental rotation of teeth. Their work on dogs demonstrated compression, 
resorption, and tipping during rotation. 

In 1942 Bunch’ obtained experimental depression of the anterior teeth of 
dogs, thus demonstrating irregular resorption at the apex of the root and a 
downward direction of the periodontal fibers consistent with a depression 
movement. 

Early tissue changes during orthodontic movement were investigated in 
1954 by Macapanpan, Weinmann, and Brodie.* Experimenting on rats, they 
found new bone formation on the side of tension within twenty-four to thirty- 
six hours of tooth movement. 


From Columbia University School of Dentistry. 


This article received second honorable mention in the 1957 Prize Essay Contest of the 
American Association of Orthodontists. 


*Research Fellow. 
**Assistant Professor of Dentistry. 
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In 1955 Huettner and Young? employed the edgewise appliance on two 
Macaque rhesus monkeys in experiments lasting from six to eight weeks. Their 
work demonstrated primarily that there were no significant gross or histologic 
differences between vital and devitalized orthodontically moved teeth and that a 
the Macaque rhesus monkey could successfully wear the complex edgewise ap- 
plianee for a comparatively long period of time. 


EXPERIMENT 


The Macaque rhesus monkey was utilized for this experiment because of 
the similarity of its dentition to that of the human being. In his studies of : 
this monkey, Schultz® discovered that the eruption of the permanent dentition ‘ 
begins, on an average, from the second half of the second year and is usually , 
completed by the middle of the eighth year, and that these eruption stages cor- x 
respond in man from the beginning of the seventh year to the end of the 7. 
nineteenth year. 


The eruption pattern of the permanent dentition of the Macaque rhesus 
monkey is in itself strikingly similar to that of the human being. The ap- 
pearance of the permanent first molars is followed by the central incisors and 
then by the lateral incisors. After these eruptions, variations may oecur, but 
the second molars usually erupt as the premolars appear. The canines are the 
last to erupt, generally during the fourth or fifth year. In addition, the sig- 
nificant features of the growth curves of the monkey are the same as those at 
which characterize the human growth curve." ‘ 


Mills® has stated that the dentition of the primates is of particular value 
to dental research, first, in that their dentition has remained remarkably gen- 
eralized with few specializations and, second, in that experimental findings in ‘s 
primates may in some eases be applicable to man, since we belong to the same 
order. Mills also demonstrated the point that the working and balancing bite 
of the Macaque monkey is similar to that of man. 


Thus, we have an experimental animal that is not only dentally very close 
to man in its eruption and mastication patterns but is also an animal that 
may be utilized to interpret conditions that we cannot examine completely in ' 
man. 

The ten Macaque rhesus monkeys, both male and female, employed in this “ 
experiment were from 3 to 6 years of age, corresponding to the human ages of | 
12 to 16 years. Nine of the animals received orthodontic therapy, and the t 
tenth was kept as a control. Throughout the experiment the edgewise tech- _ 
nique was employed for the movement of the teeth (Fig. 1). In seven of the 
animals the first or second premolars were removed so that teeth could be 
moved into the extraction area, as is often done in the treatment of human ' 
malocelusions. In these studies the standard routine orthodontie procedures 
were used; that is, plaster study models, intraoral roentgenograms, and photo- . 
graphs were taken. Brass 0.020 inch separating wire was placed between all 
contacts. In each monkey the maxillary and mandibular central incisors, lat- a 
eral incisors, and remaining premolars were banded by the direct method. 
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Molar bands were constructed by the indirect method. In most eases sec- 
ond molars were banded, and in one case third molars were banded. Cau- 
tion was used in cementing the bands to make sure that they were all seated 
correctly. Great care was exercised in aligning the brackets because of the 
extreme lingual inclination of the buccal surface of monkey teeth in compari- 
son to that of human teeth. 

The labial arches used, round and edgewise, were carefully made in order 
to keep any unwanted movement to a minimum. All wires were heat-treated 
to remove the residual strain and to reduce distortion. 


Fig. 1.—Second premolars extracted. Vertical loop on 0.021 by 0.025 inch flat wire. 


General anesthesia, used for all work on the animals, was obtained by the 
intravenous method, using veterinary phenobarbital. Depending upon the 
animal’s body weight, 2 to 2.5 ¢.c. was sufficient to obtain anesthesia. While 
under induced sleep, each animal received 600,000 units of pencillin G intra- 
museularly, and Achromycin ointment, 1 per cent, was placed in the eyes. 
The animals were fed the Columbia University monkey diet, which was sup- 
plemented at times by eggs, milk, and additional fruits. 

It was found that it took about one week for the animals to become accus- 
tomed to their appliances. Sometimes a small strip of adhesive tape was ap- 
plied over the fingers for a few days to restrain the animals from tampering 
with the appliances. However, this tape was usually removed within forty- 
eight hours. Only in rare cases was malicious damage done to the appliances. 


Full arches were used throughout the experiment for all the animals un- 
dergoing orthodontic movement. At the institution of treatment a round 0.016 
inch wire was inserted and ligated to the brackets. At the end of two weeks 
the wire was replaced by an 0.018 inch round wire which, in turn, was re- 
placed two weeks later by an 0.020 inch round wire. Usually at the end of 
five weeks a flat wire of 0.0215 by 0.025 inch thickness was inserted. These 
rectangular wires were adapted according to the movements desired. 
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In some cases teeth were moved into the extraction area by means of 
various types of traction springs, the remaining teeth being used as resistance. 
While this main movement was taking place, the following movements were 
also investigated: elongation, depression, bodily movement, bodily tipping, 
rotation (through use of rotating springs and ligatures), tip-backs, lateral 
expansion, and torque. The minimum experimental orthodontie treatment 
time was four weeks, and the maximum was seven months. 

In two animals intermaxillary elastics (Fig. 2) were worn successfully 
for four and six months, respectively. Two No. 2 Goodyear elastics were used 
on each side and were changed once or twice a week. With the jaws closed in 
centric occlusion, a total force of 9 ounces was measured for each side by the 
Richmond tester. With the jaws open at their maximum, a force of 12 ounces 
was recorded for each side. The elastics were held to the arch wires by means 
of soldered gold wire loops. During treatment vertical loop bends were con- 
structed in the maxillary arch wires. 

In the ease of another animal, after seven months of active movement the 
appliances were removed and the teeth were allowed to ‘‘rest’’ for four 
months. This procedure was followed deliberately in order to see how repair 
takes place at the roots of orthodontically moved teeth. 

For histologic examination, all the jaws were separated from the skulls 
and fixed in 10 per cent formalin. They were then decalcified in 5 per cent 


Fig. 2.—Intermaxillary elastics with nine oe pressure on each side. Note the pseudo 
Class 


nitric acid. In eight of the animals the tissue blocks were embedded in eel- 
loidin and cut at 14 to 22 microns. For the other two animals, the paraffin 


method was used, and tissues were cut at 8 to 9 microns. With the larger 
blocks, however, the celloidin technique proved to be the superior method. All 
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tissues were stained with hematoxylin and eosin and mounted in balsam. 
More than 800 slides were made, serving as the basis of the histologie findings. 


OBSERVATIONS 


Careful microscopic examinations were made of the entire root areas to 
determine the degree of root and supporting tissue resorption that occurred 
during orthodontic movement. 

For purposes of comparison, Fig. 3 shows a typical section through a nor- 
mal root area of the control animal. The alveolar bone is continuous and 
exhibits a simple layer of compact bone around the tooth. The spongy bone 
is evenly placed around the alveolar bone to support the alveolus from the 


Fig. 3.—Normal tooth and alveolar bone. No orthodontic movement of any type. 


Fig. 4.—Maxillary first premolar moving into extraction area of second premolar. NB, 
New bone and osteoblastic activity; 7, tension; M, direction of tooth movement; C, compression 
of periodontal membrane; OC, osteoclastic activity ; Ea, extraction area of first premolar. 
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forces of mastication. Many blood vessels are seen in the periodontal mem- 
brane, which varies slightly in thickness throughout its whole extent. The 
cementum is evenly distributed. 


As an example of typical, generalized tooth movement, Fig. 4 shows a 
maxillary first premolar being moved distally into the extraction area of the 
second premolar. Constriction of the periodontal membrane exists on the side 
of compression, where alveolar bone resorption has also occurred. On the 
opposite side, the side of tension, the periodontal membrane is stretched con- 
siderably and new bone formation is taking place. Apparent in the new bone 
are the various cementing lines’ that appeared as a result of the periodie ad- 
justments. It will also be noted that the resorption of the cementum is at a 


Fig. 5. 


Fig. 6. 


Fig. 5.—Side of compression. B, Bone; M, direction of tooth movement; D, dentine; 
C, cementum; P, periodontal membrane; OC, osteoclastic activity. 
Fig. 6.—Side of elongation. OB, Old bone; CL, cementing line between old and new 


bone; NB, new bone formation; P, periodontal membrane; OC, cementum; D, dentine; M, 
direction of tooth movement. 
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minimum, that only small cemental bays appear, and that the pulp tissues are 
vital. Active orthodontic treatment for this particular movement lasted for 
six weeks. For two weeks, an 0.018 inch round wire was used and then was 
replaced by a rectangular arch wire of 0.0215 by 0.025 inch thickness. Distal 
movement was obtained by the use of vertical loop springs activated to the 
thickness of 1 mm. All rectangular wires had spot-welded tieback loops which 
were activated by tying them to the molar sheath or spur. 

Figs. 5 and 6, enlargements of the processes discussed above, are sections 
from teeth moved by tying back coil springs, which were made of 0.0056 inch 
stainless steel wire 4 mm. in length. The springs produced a continuous force 
of 2 ounces, as measured by the Richmond tester. It will be observed in the 
slide sections that if the forces used for orthodontic movement are light, dam- 
age to the cementum is held to a minimum. 


Fig. 7.—Elongation. OB, Old bone; NB, new bone; Na, nasal cavity; M, direction of tooth 
movement. 


Proceeding from this picture of generalized tooth movement, the specific 
tooth movements can now be considered. 3 

The following tooth movements were investigated: elongation, depression, 
tipping, bodily movement, tip-back bends, rotation (using rotating springs and 
ligatures), and torque. 


Elongation.—Fig. 7 shows maxillary central and lateral incisors under ac- 
tive treatment for a period of twelve weeks. The teeth were ligated to a round 
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0.018 inch wire, and the central incisor was extruded approximately 5 mm. 
It will be noticed that the direction of the periodontal fibers is changed to 
follow the line of movement; however, no serious root resorption is seen. New 
bone spicules are seen forming in the alveolar area formerly oceupied by the 
apical end of the root. The lateral incisor received a continuous pressure of 2 
ounces from an anterior 0.0056 inch coil spring activated by a Russell lock. 
It will be observed that the resorption of the cementum and dentine is minimal 
and that the vitality of the pulp tissues is maintained. 


Depression.—In Fig. 8, depression of mandibular incisor teeth is demon- 
strated to a depth of 4 mm. into the cancellated mandibular bone. There is an 
apparent loss of the laminated alveolar bone, and osteoclastic activity is present 
at the apices of the roots. Considering the type of movement used, the resorp- 
tion of the cementum is slight in degree and the vitality of the pulps is unim- 


Fig. 8. Fig. 9. 


Fig. 8.—Depression. OC, Central incisor; L, lateral incisor; M, direction of tooth movement. 


Fig. 9.—Tipping. M, Direction of tooth movement; NB, new bone formation; OB, old 
bone; F, fulcrum; PM,, first premolar extraction area. 


paired. However, compression of the periodontal membrane is severe at the 
apices of the roots. This movement was accomplished during eight weeks of 
active orthodontic treatment with an 0.0215 by 0.025 inch rectangular wire. 


Tipping.—Fig. 9 shows a maxillary canine which was under treatment for 
twelve weeks. An 0.016 inch arch wire was placed and ligated to the bracket. 


‘J 
5 
i 


336 HUETTNER AND WHITMAN Am. 5: Onpatostics 
An anterior coil spring, 0.0056 inch, heat-treated and exerting 4 ounces of pres- 
sure, was also used. After a two-week period an 0.018 inch arch wire was 
placed. To ensure tipping movement, one in which the apex remained station- 
ary, we purposely did not have a wire which fitted the bracket as it would in 
the bodily movement of teeth. To produce tipping, there must be some leeway 
between the wire and the bracket. Notice also in Fig. 9 that resorption of 
the root is very minute and that new bone spicules are laid down in the diree- 
tion of foree. 


Bodily Movement.—Precise bodily movement was easily accomplished 
by using edgewise orthodontic brackets on the bands and placing an 
0.021 by 0.025 edgewise arch (Fig. 10). Control of movement is achieved 
because the wire fits into the brackets so accurately. This bodily move- 
ment was performed mainly on the posterior teeth. It was found in every 
one of the animals used for this research that there was always a distal 
movement of the anterior segments when they were pitted against the pos- 
terior segments and that at the same time there was mesial movement of the 
posterior segments used for resistance. 


Fig. 10.—M, Direction of tooth movement; PM:, extraction area of the first premolar; M,, first 
molar; R, resorption of bone; NB, new bone formation. 

In Fig. 10 the maxillary first premolars were removed, and the second 
premolars and the first molars were banded. A rectangular 0.021 by 0.025 
inch wire with tiebacks was placed. The second premolar and the first molar 
moved toward the extraction area. Resting lines'® of new bone are noted on 
the distal side of each alveolus. It also can be seen that the mesial root of the 
second premolar is entering the area of the former distal root of the extracted 
first premolar. The socket area is being filled with new canecellated bone. 
This movement, which took eight weeks, shows that it was well tolerated by 
the periodontal membrane and the cementum. Root and periodontal tissue 
damage is minimal and new bone formation is seen following the mesial move- 
ment of the posterior segment. 
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Fig. 11 shows a mandibular second premolar and a first molar which have 
undergone bodily movement for a period of four weeks. It also shows the loss 
of the mesial portion of the alveolar bone. There is slight damage to the 
cementum with some cemental bays penetrating to the dentine. On the side 
of compression, the periodontal membrane is reduced to about one-half to one- 
third its former thickness. On the side of tension, there is great osteoblastic 
activity along the alveolar bone as well as angioblastie proliferation in the 
periodontal membrane. Fig. 12 exhibits the same process, with the exception 
that the whole area of bone along the mesial side of the alveolus has been re- 
sorbed under osteoclastic activity. 


Fig. 11.—PM:, Mandibular second premolar; M,, first molar; R, resorption of the mesial 
alveolar bone; M, direction of tooth movement. 


Fig. 12.—Mesial bodily movement with complete resorption (R) of the mesial alveolar bone. 
Note that no new bone is being laid down to resist the mesial movement of the teeth. 
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Tip-Back or Second Order Bends.—Tip-back bends represent a special type 
of orthodontic movement used in the edgewise technique to move crowns dis- 
tally and the roots mesially in order to obtain what some orthodontists con- 
sider “maximum anchorage and resistance.” In the experimental work 
performed on the monkeys, it was found that the tip-back movement 
produced the most severe root resorption. Although gentle to moderate ortho- 
dontie forces were used in some eases, the roots moved through such an are 
that they came in contact with the roots of the adjacent teeth. At no time 
was a tip-back bend of more than 10 degrees placed in a wire. However, 
severe resorption of the cementum and dentine was noted, as well as compres- 
sion and necrosis of the periodontal membrane. Areas of hemorrhage were 
usually seen on the side of compression. 


Fig. 13. Fig. 14. 
ig. 13.—Tip-back bends. Mz:, Distal root of first molar; M:, mesial root of second molar ; 


F 
F, fulcrum; JB, interseptal bone; R, areas of resorption; M, direction of root movement. 


Fig. 14.—Damage caused by use of tip-back bends. M:, Distal root of first molar; 
M:, mesial root of second molar; OB, old bone; NB, new bone formation; F, fulcrum; 
R, resorption; D, loss of interseptal bone and severe root resorption. 


Fig. 13 shows a view of the distal root of a maxillary first molar and 
the mesial root of the second molar, both of which received tip-back bends 
of approximately 10 degrees. Notice that the distal root of the first molar 
exhibits extreme root resorption and is compressed all along the mesial 
surface. The second molar shows severe compression on the mesial surface 
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Fig. 15.—Tip-back bends causing root contact. M:, First molar; PM:, premolar; NB, new bone 
formation. 


Fig. 16.—Tip-back bends that produce deformation and reformation of the root. Vitality of 
the teeth is seen. 
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with resorption of the interseptal bone in the apical third of the root. This 
view illustrates true axial rotation with the fulerum of the root located in the 
incisal third of the root length. The position of the fulerum is just below the 
bifureation. New osteoblastic activity appears in the area of tension on the 
distal surface of the second molar root. 

The tip-back bends did not prevent the mesial movement of the posterior 
segments. With this conclusive evidence, it is our feeling that fixed anchorage 
is nonexistent.1° Fig. 14 shows a paraffin section of posterior teeth which were 
treated with and bore the force of a tip-back bend for an eight-week period, 
resulting in complete resorption of the interseptal bone plus severe damage to 
the roots of the teeth. 

Figs. 15 and 16 show additional examples of the severe root damage caused 
by contacts resulting from the use of tip-back bends. 


Rotation.—There are two types of rotation: axial, which can take place 
anywhere along the axial or vertical line (tip-back bends, bodily tipping), 
and pivotal, in which the axial or vertical line is constant and the crown is 
turned on an axis of 360 degrees. An example of true pivotal rotation was 
not obtained in this experiment, even when rotating springs were used. It 


Fig. 17.—Pivotal rotation with tipping action. 


appeared from the histologic findings that pivotal rotation was always super- 
imposed on a tipping or bodily movement, probably resulting from the fact 
that the bracket was engaged at all times and therefore pulled the rotating 
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teeth against the arch wire. Thus, the pivotal point could not be in the geo- 
metric center of the tooth. Fig. 17 presents a vertical section of such a pivotal 
rotation, showing compression and tension. 

Fig. 18 is a cross section of the same type of movement, indicating some 
twisting of the periodontal fibers. Tension of the periodontal membrane ap- 
pears more pronounced here than in the previous section, but it can be 
ascribed to the horizontal plane on which this section was eut. It will be: 
noted that root damage is slight. 


Torque.—Torque is a movement similar to the tip-back; however, torque 
refers to buccolingual tipping, whereas the tip-back refers to mesiodistal tip- 
ping. In this experiment, lingual torque was employed in the anterior seg- 
ments. 

Fig. 19 shows a maxillary central incisor which received six months of 
orthodontic treatment. Intermaxillary elastics which exerted 9 ounces of 
pressure on each side were used in conjunction with the torque movement. It 


Fig. 18. Fig. 19. 
Fig. 18.—Cross section of axial rotation and pivotal rotation. 


Fig. 19.—Torque. CP, Cortical plate of bone; F, fulcrum; M, direction of tooth movement ; 
R, resorption of labial alveolar bone; AR, alveolar crest resorption. 


is noted that the crown was moved lingually with severe compression of the 
periodontal membranes seen on the labial surface. The massive compression 
may be partially due to the addition of the intermaxillary elastic forces. 
There is some loss of alveolar crest on the lingual side as well as generalized 
osteoclastic activity all along the labial side of the alveolus. 
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Fig. 


Fig. 21.—Maxillary canine with lingual torque. 
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Fig. 20 shows a section of a mandibular lateral incisor that has undergone 
torquing movement. As in the previous ease, the mandibular arch acted as 
resistance for the maxillary arch. Intermaxillary elastics were worn. The 
force of the torquing plus the force of the elastics was made more complex by 
ligating 0.010 inch ligatures to the molar sheaths. It can readily be seen that 
there is a pronounced lingual movement of this lateral incisor, which has come 
in contact with the root of the canine. The result of this combination of 
torque, elastics, and tying ligatures has given us severe root resorption. At the 
same time, the apex of the incisor root has been moved labially and new bone 
has formed on the lingual side. It is apparent that the extreme resorption 
of the labial alveolar crest is due to the torquing action. 


Fig. 21 shows a maxillary canine which has undergone torquing foree and 
displays the start of alveolar bone resorption on the labial side of the cortical 
bone. New bone formation is taking place on the lingual alveolus, together 
with lingual crest resorption. These histologic findings are the facets that 
make us aware that torquing is the second most damaging orthodontic moye- 
ment, tip-back bends being the most damaging. 


DISCUSSION 


The complex process of moving teeth orthodontically carries with it re- 
lated problems of particular concern to the orthodontist. Among these are the 
position of the fulerum, the achievement of so-called ‘‘anchorage,’’ the ab- 
sorption of the alveolar crest, and the extent of root repair. 

To date, there has been much controversy as to the exact location of the 
fulerum of a tooth undergoing tipping movement. Fig. 9 illustrates a maxil- 
lary canine which has received the continuous pressure of 2 ounces from an 
0.0056 inch coil spring for a period of twelve weeks. The apex has remained 
constant, while the crown has been tilted distally approximately 8 mm. Figs. 
10, 11, and 12 demonstrate bodily movement and indicate that no fulerum 
exists in this particular movement, as the entire tooth moves without any tip- 
ping action at all. In these sections the teeth were ligated by the brackets to 
the rectangular edgewise wire and received continuous light force. 

Fig. 14 demonstrates tip-back bends, showing the fulerum in the middle 
third of the root. A rectangular edgewise wire was used to obtain this par- 
ticular movement. In Fig. 19, demonstrating torque in a buccolingual plane, 
the fulerum of the tipping is located approximately at the alveolar crest. 
From the results of this experiment, it appears that several factors determine 
the position of the fulerum, including (1) the type, amount, and direction of 
force applied to the tooth and (2) the physiologic reaction of the supporting 
structures. There is considerable mesial apical movement of the segments that 
contain tip-back bends. In addition, tissue damage is so marked that the use of 
this particular method of achieving resistance is questionable since the same 
resistance can be achieved more safely with the use of an edgewise wire with- 
out tip-back bends. 


‘ 
ee 
: 


Am. J. Orthodonti 
344 HUETTNER AND WHITMAN m. J Shetontin 


Our research findings indicate that whenever torque or lateral expan- 
sion is used, extreme caution must be exercised as to how far one can pro- 
ceed without damaging the alveolar crest height. Moderate expansion tends 
to cause some resorption of the alveolar crest. From the histologic findings, 
it is evident that the cortical plate of bone is the most resistant to resorption. 

In considering the problem of root damage during orthodontic movement 
and the repair following it, we can refer to the case of the previously men- 
tioned monkey whose mandibular anterior teeth had received orthodontic pres- 
sure for the period of seven months. The central incisors received 4 and 6 ounces 
of continuous force, respectively, and each of the lateral incisors received 10 
ounces of force. The lateral incisors were moved approximately 7 mm. The 
appliances were removed and the teeth were allowed to “rest” for four months. 
Soon after the bands had been removed it was noticed that the orthodontically 
moved mandibular teeth were gradually returning to their original anatomic 
positions. This was truly a ‘‘collapsed case.’’ However, our examinations 
revealed excellent repair of the roots of the central incisors and the formation 
of new interstitial bone in former areas of bone resorption. The lateral in- 
cisors also exhibited good repair of surrounding tissues; only at the apices 
could some resorption of the dentine be seen. Most of the repaired cementum 
was in cellular form, with only a thin layer of acellular cementum being pres- 
ent around the edges of the root. The former outline of the root was thus 
re-established. The pulp tissue remained vital. 

These histologic studies of orthodontic movement in Macaque rhesus mon- 
keys confirm the earlier findings of outstanding men in our field, namely, that 
when gentle to moderate forces are used, the pulp tissues of the orthodontically 
moved teeth remain vital and the repair processes are satisfactory and leave 
little if any damage. 


SUMMARY 


1. The edgewise appliance was used on nine experimental Macaque rhesus 
monkeys. 


2. Many orthodontic movements were used and investigated, and the histo- 
logic results were analyzed. 


3. Certain types of orthodontic movements cause more damage to the 
dental tissues than do others. Tip-back bends and torquing produce the great- 
est damage. 


4. Light to moderate orthodontic forces appear to produce the least 
amount of damage. 


5. In the experimental animals, the position of the fulerum depends upon 
the type, amount, and direction of force applied to the tooth and on the 
physiologic reaction of the supporting tissues. 


6. Tipping molar teeth to a distal-axial inclination will not increase their 
resistance to forward movement. 
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THE MECHANICS OF CENTRIC AND ECCENTRIC CERVICAL 
TRACTION 


DonaLp C, Haack, M.S.,* anp Sam WEINSTEIN, D.D.S., M.S.D.,** LincoLn, Nes. 


A PURELY mechanistic approach to orthodontic problems ean be an anath- 
ema to the biologist. Conversely, the strict biologic approach might 
cause the proponents of mechanies to take refuge behind that rather Machiavel- 
lian cliché: ‘‘It’s the result that counts.’’ Here, the term mechanics is used 
advisedly, if not somewhat loosely. 


Physical mechanies is that branch of the physical sciences that treats of 
the action of forces on bodies. Mechanics, as usually used in orthodontie litera- 
ture, is concerned with the manipulation or technique of the appliance. Un- 
fortunately, the coefficient of correlation between these two interpretations 
sometimes is exceedingly insignificant. 


Actually, in the finest sense of scientific accomplishment, there must be 
complete compatibility between the principles of physics and biology. Simply 
put, the movement of a tooth is the biologie response to the application of 
forees. While the biologie responses may not always be fully understood, or 
may be replete with uncontrollable environmental variables, the fundamental 
laws of physics must be completely applicable. 


Many attempts to analyze force application for tooth transposition have 
shown, if not complete misunderstanding of these fundamental laws, at least 
some irreverence. That the teeth have some special dispensation not to abide 
by these laws of the universe is untenable. Some diagrams of force action and 
reaction on the dentition and surrounding structures as presented in the litera- 
ture give little evidence of equilibrium and succeed only in confusing the 
reader as to the nature of such force action. Intelligent application of the 
motivating causes, the forces, is prerequisite to desirable orthodontic results. 
A true understanding of biologic response to a force action can never be 
achieved without first gaining accurate knowledge of the force action involved. 


The clinical use of cervical traction, bilateral or unilateral, is not new, but 
a rigorous analysis of the distribution of forces of such a system might be of 
interest. 


Presented at the annual meeting of the Central Section of the American Association of 
Orthodontists, Minneapolis, Minnesota, September, 1957. 


*Associate Professor of Engineering Mechanics, Lecturer Consultant, Graduate Department 
of Orthodontics, University of Nebraska. 


**Associate Professor, Department of Orthodontics, University of Nebraska. 
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permanent molar is in a more anterior position than the right one. It is as- 
sumed that prerequisite to appliance design for eccentric traction is eccentric 
tooth position. (The problem should exist before one looks for a solution.) 
(See Fig. 1.) 


The problem, then, is to apply forces via cervical traction, so that the force 
on the left molar is of greater magnitude than that on the right molar. 

The arch wire and bands will be considered as a single fixed unit trans- 
mitting forces to the theoretical center of the crowns. 

If forces A and B were equal, the resultant force R (that single force which 
could completely replace A and B together) would be on the midline and in 
the same direction, with a magnitude equal to A plus B (Fig. 1, A). 

However, if force A is to be greater than force B, then the resultant force R 
must be closer to A (Fig. 1, B). 


Fig. 1.—Views are unconventional in that they portray the maxillary arch from above. 


Assuming that the patient is relatively symmetrical with respect to the 
midsagittal plane, how ean the distribution of forces be such as to include 
unequal posterior forces on the right and left molars and still satisfy the con- 
ditions of equilibrium? 

The conditions of coplanar (one plane) equilibrium are: 


1. SFx = 0 (The sum of the forces in the X direction is zero.) 

2. XFy = 0 (The sum of the forces in the Y direction is zero.) 

3. XM, = 0 (The sum of the moments about any point equals 
zero. ) 

Now, if a rigid head helmet were securely fastened to the head or neck, 
unequal forces could be applied at A and B, but this procedure might demand 
use of such armamentarium as a “C” clamp or ten-penny nails. Since the pa- 
tient’s objections might discourage such heroic measures as face-bow—cervical 


First, consider the arrangement of the upper arch so that the left first 
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348 HAACK AND WEINSTEIN Am. J. Orthodontics 
vertebrae fixation, how can we use the more conventional elastic strap? The 
elastic strap, by its very nature, applies forces, right and left, that are of equal 
magnitude. Friction between strap and neck might merit consideration, but 
it i felt that over any length of time various movements of the patient’s head 
would nullify such effects. For this purpose, consider a cervical traction gear 
in which one arm of the face-bow is longer than the other and the connection 
between face-bow and labial arch is solid (not hinged) (Fig. 2). 


Fig. 2.—Force diagram of cervical traction gear in which left face-bow arm is longer than right 
arm (asymmetrical). 

Here the left molar is forward a distance m with respect to the right molar. 
The X axis arbitrarily is such that it divides this distance m and is perpendicu- 
lar to the midsagittal plane (Y axis). The forces Fy, and Fz applied by the 
elastic bands are equal in magnitude but because of the unequal arm lengths 
of the face-bow, the direction of these forces is not symmetrical in relation to 
the center line of the head. Now the resultant, F, of these two forces (the 
bisector of the angle formed by them) is not on the center line but at an angle 
to this center line so that it crosses the X axis on the side of the longer arm, 
the left side. For simplification, the origin of the vector respresenting this 
resultant is taken at the point where its line of action intersects the X axis. 
This resultant is divided into its components, Fx and Fy. The intermolar dis- 
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tance d is divided by this intersection into distances a and b. The reactionary 
forces on the molars are represented by the X and Y components, that is, Riy 
and Rry, Rix and Rrx. In order to achieve equilibrium, we must consider 
all those forces exerted on the appliance (in this case the face-bow labial arch, 
molar band combination) by its surroundings. If the appliance is exerting a 
force on the tooth, then the tooth (more especially its surrounding periodontal 
membrane and bone) is exerting a reactionary force on the appliance equal in 
magnitude and opposite in direction. Of primary interest is the relationship 
of the magnitudes of Ryy and Rry. 
Now the equations of coplanar equilibrium can be applied: 

1. SFx 0 

Fx Rix Rex = 0 


Positive signs are for forces acting upward and to the right, and nega- 
tive signs are for forces acting downward and to the left. Rex ean be 
assumed to equal Ryx. This assumption can be explained by the use 
of caleulus and the methods of elastic energy. This equation may now 


be rewritten: = Rix = 
Fy + Riy + Ray = 0 
3. XM, = 0 


A moment ean be taken around any point, and simplification suggests 
the point 0 on the X axis at the left molar. Therefore, Ss 


2 2 
Since Rix, this equation reduces to Fy a+ Ray: d = 0. 


Solving for Rry, Rry = . -f Substituting in equation No. 2 


d 


a — Rex 


Fy 


— Fy + Ryy + d 


== (). 


Fy Fy 

d d 
Now comparing these two forces, Rpry and Rry, it is seen that the force 
on the left molar is of greater magnitude than the one on the right, because 


distance b is greater than distance a. The ratio of these forces would be the 
ratio of the distances a to b. 


Solving for Ruy, Riy = Fy - 


Thus, one way to obtain eccentric cervieal traction clinically is to make 
the arm of the face-bow longer on the side on which the greater force is ' 
desired. An optimum ratio of forces on the molars might be two to one, for if 
the resultant force F crosses the X axis too close to one of the molars, it 
could reduce the force on the other molar to a point where there would be 
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danger of inadvertently disengaging the arch wire from the tube. If the 
resultant F crosses the X axis buccal to the left molar, force on the right molar 
is in a forward direction. (Such a force cannot be developed with the ordi- 
nary buccal tube—arch wire connection.) 

Also, the lateral forces developed on the molars should be kept relatively 
small and, since these would be a function of the cosine of the angle that the 
resultant foree makes with the X axis, this lateral force would increase ap- 
preciably with a small decrease in the angle. There does not seem to be any 
way to eliminate completely the lateral reactions by this method of cervical 
traction, but these reactions are always relatively small. 


Y 


Fig. 3.—Force diagram of cervical traction gear in which both arms of the face-bow are of 
equal length (symmetrical). The face-bow-—arch wire connection is in the center. 


The prime consideration, then, in the design of an appliance for eccentric 
cervical traction is one in which the geometry of the angle formed by the ends 
of the elastic strap tangent to the neck is such that the bisector of that angle 
passes closer to the more anterior molar than to the other. 

An analysis of the conventional centric or bilateral cervical traction (Fig. 
3) shows symmetry in direction and magnitude of the forees Fy, and FR de- 
veloped by the elastic band. Therefore, the resultant or bisector of the angle 
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formed by those two forces would coincide with the midsagittal line. It is 
evident, then, that this angle bisector will divide the intermolar width d into 
equal parts, a and b. In the previous analysis it was shown that the reactive 
anterior-posterior forces on right and left molars (Rry and Ryy) are directly 
related to each other as the ratio of distances a and b. Thus, if a and b are 
equal, then the forces on the molars, Ry and Rp, are equal, which is exactly 
what we would expect since the bisector-resultant is along the midsagittal line. 
No lateral forces are developed on the molars. 


Y 


FR 


Fig. 4.—Force diagram of cervical traction gear in which both arms of the face-bow are 


of equal length (symmetrical). The face-bow-—arch wire connection is off center, nearest the 
left molar. 


One popular clinical appliance, used in attempting to obtain eccentric 
application of forees on right and left molars is the design in which the fixed 
attachment of face-bow to arch wire is offset to one side (Fig. 4). It is at least 
desired, if not coneluded, that such an attachment will distribute more force 
on the molar closest to the face-bow—arech wire attachment 

A rigorous analysis similar to the preceding ones using the three funda- 
mental equations of coplanar equilibrium would show exactly the same results 
as those for the centric or bilateral one. Here again the forces induced by the 
elastic strap, F;, and Fr, are equal and symmetrical with reference to the mid- 
sagittal line of the head. The resultant or bisector of the angle falls on this 
midsagittal line, again dividing the intermolar distance into equal parts. And, 
once more, the reactive forces on the molars Rg and Ry; would be equal. Again 
the lateral forces on the molars are zero. 
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Fig. 5.—Distribution of forces as recorded by Richmond tension gauges in the concentric device 
shown diagrammatically in Fig. 3. he forces on the right and left molars are equal. 


Fig. 6. Fig. 7. 


Fig. 6.—Distribution of forces as recorded by Richmond tension gauges in the pseudo- 
— device shown diagrammatically in Fig. 4. The forces on the right and left molars are 
equal. 

Fig. 7.—Distribution of forces as recorded by Richmond tension gauges in the true 
eccentric device shown diagrammatically in Fig. 2. The force exerted on the molar on the side 
of the long face-bow arm is greater than that on the side of the short face-bow arm. 
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This result should be evident purely from a fundamental of mechanies: 
In @ statically determinate problem, the internal configuration of a rigid body 
does not affect the distribution of the external forces on the body. Henee, no 
matter where the rigid attachment of face-bow to arch wire is placed, as long 
as the applied forces on the cervical region are symmetrical with respect to the 
midsagittal plane, the reactionary forces on both right and left molars will be 
equal, 

Figs. 5, 6, and 7 show, by means of models and tension gauges, the distri- 
bution of forces in the three designs discussed. Fig. 5 illustrates the conecen- 
tric device diagrammed previously in Fig. 3. It should be noted that the forces 
at the molars, as registered on the tension gauges, are equal. Fig. 6 illustrates 
the pseudo-eecentrie appliance diagrammed previously in Fig. 4. Once 
again, it can be seen that the forces at the molars are equal. Fig. 7 shows the 
true eccentric device diagrammed in Fig. 2. Here it can be seen that the 
force exerted on the molar on the side of the long face-bow arm is considerably 
greater than that exerted on the side of the short face-bow arm. 


A. B. 


Fig. 8.—Case 1. Upper sets of casts show right side on which the lesser force was 
applied via eccentric cervical traction. Lower sets of casts show left side on which the greater 
force was applied. A, Pretreatment casts. B, Casts at end of bite plate therapy but prior to 
eccentric traction. C, Casts after three months of eccentric traction. The left molar has 
moved 1.5 mm. distally. 


Figs. 8 through 12 show right and left views of casts of patients presently 
in eecentrie cervical traction. 

Pretreatment casts are labeled A; casts made following preliminary treat- 
ment, if any, but prior to eccentric traction are labeled B; and casts made 
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A. B. 


Fig. 9.—Case 2. Upper sets of casts show right side on which the lesser force was applied 
via eccentric cervical traction. Lower sets of casts show left side on which the greater force 
was applied. A, Pretreatment casts. B, Casts at end of bite plate therapy but prior to eccen- 
tric traction. C, Casts after four and one-half months of eccentric traction. The left buccal 
segment has moved approximately 1.5 mm. distally. 


A. B. 


Fig. 10.—Case 3. Upper sets of casts show right side on which the lesser force was 
applied via eccentric cervical traction. Lower sets of casts show left side on which greater 
force was applied. A, Pretreatment casts. B, Casts at end of full banding treatment. OC, Casts 
after three weeks of eccentric traction. The left molar was disengaged from tre edgewise arch 
wire. Note space opening between second premolar and molar. 
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after the indicated period of eccentric traction treatment are labeled C. Ec- 
centric traction was still being continued at the time all final models were 
made. 


Several suggestions should be noted with regard to the use of the eecentrie¢ 
cervical gear: 


1. The differential in length of arms of face-bow need not be great, only 
sufficient to alter the geometry so that the resultant bisector crosses the molar 
line closer to the more anteriorly positioned molar than to the other. Excessive 
difference in arm lengths could increase the lateral forces. 


A. 


Fig. 11.—Case 4. Upper sets of casts show right side on which the lesser force was 
applied via eccentric cervical traction. Lower sets of casts show left side on which greater 
force was applied. A, Pretreatment casts. B, Casts at end of full banding treatment but prior 
to eccentric traction. C, Casts after three months of eccentric traction. The left buccal 
segment has moved approximately 1 mm. distally. 


2. The diameter of wires can be increased for greater rigidity; it is sug- 
gested that the arch wire be 0.055 inch and the face-bow 0.075 inch (the 0.075 
inch face-bow is approximately five times as stiff as the 0.50 inch one). 


3. The arms of the face-bow should clear the cheeks so as not to introduce 
more undersirable lateral forces. 
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CONCLUSIONS 


1. Rigorous force analysis of the several cervical gears of different design 
using elastic straps shows that the fundamental principle involved in the dis- 
tribution of the forces to the right and left molars is the geometry of the 
direction of the right and left forces emanating from the cervical elastic band. 
If these forces are symmetrical with reference to the midsagittal line of the 


Fig. 12.—Case 5. Upper sets of casts show left side on which lesser force was applied via 
cervical traction. Lower sets of casts show right side on which greater force was applied. 
A, Pretreatment casts. B, Casts after four months of eccentric traction. Note that posterior 
movement on right buccal segment is approximately 3 mm. while posterior movement on left 
buccal segment is approximately 1.5 mm. : 
head, then the distribution of the reactionary forces at the right and left 
molars will be equal, irrespective of the design of the rigid portions of the 
appliance (or the point of attachment of face-bow to arch wire). If the direc- 
tion of forces from the cervical elastic band is asymmetrical with respect to 
the midsagittal line of the head, then the anterior-posterior components of the 
reactionary forces on the right and left molars will be unequal, the molar 
nearest the resultant of the two elastic band forces receiving the greater force. 

2. Small lateral forces on the molars are always developed by this ec- 
centric design. These forces can be manipulated to cause all lateral reaction to 
occur on one side or the other by springing the labial arch inward or outward, 
respectively. 


ae 
1% 
i 
i? 
| 
i 
| 


em “ CENTRIC AND ECCENTRIC CERVICAL TRACTION 357 
umber 


3. No attempt is made to evaluate the biologie response of the tissues to 
these forces. Only the forces are discussed, for, because of many inherent 
biologic or morphologic variables, even unilateral response to bilateral forees 
may be observed occasionally. 


ANDREWS HALL #309. 
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ORTHODONTICS AS AN AID IN THE TREATMENT OF MANDIBULAR 
FRACTURES IN CHILDREN AND IN MANDIBULAR PROGNATHISM 


MELVIN I. B.S., D.M.D., Boston, Mass. 


orthodontics was practiced by dentists who had an in- 
terest and a flair for this area of the profession. At the turn of the 
century, under the impetus of Angle, the training of most of the future ortho- 
dontists became embodied in the proprietary school. This concentration of 
effort, coupled with the enthusiasm of the teacher, resulted in a broadening 
of the interest and effectiveness of this young profession. However, since the 
practice of orthodonties rests solidly on both medical science and dental art, it 
was inevitable that training in orthodontics would become an integral part of 
the university dental school. This recognition of a common trunk line, with 
other branches of the health profession, should foster a mutual respect and 
cooperation, once the end point of specialization has been reached. I propose 
to discuss two areas in which orthodonties can be helpful to the surgeon: (1) 
treatment of mandibular fractures in children and (2) treatment of mandibu- 
lar prognathism associated with disturbance in temporomandibular articula- 
tion. 


Part I. ORTHODONTICS AS AN AID IN MANDIBULAR FRACTURES IN CHILDREN 


INTRODUCTION 


Mandibular fractures are second only to nasal fractures as the most fre- 
quently fractured bones in the face.*| Mandibular fractures are seen less 
frequently in children than in adults, first because there are obviously fewer 
children than adults and, second, because the higher organic content of young 
bones makes them more flexible.2 When they are met, however, such man- 
dibular fractures frequently present problems which render the usual fixation 
techniques inoperable. This is where an orthodontist, with his understanding 
of occlusion and appliances, can make a valuable contribution. 

The emergency treatment of a mandibular fracture will usually be ren- 
dered by a surgeon, who will consider hemorrhage, shock, impaired airway, 
neurological symptoms, and possible skull fracture or internal injuries.‘* The 
next problem to consider is reduction of the fragments, if there is displacement 
and immobilization, to allow bony rather than fibrous healing to take place. 


This thesis. which was given as a partial fulfillment of the requirements for certification 
by the American Board of Orthodontics, is being published with the consent and the recom- 
mendation of the Board, but it should be understood that it does not necessarily represent or 
express the opinion of the Board. 
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In the case of mandibular fractures in children, the conventional intraoral 
wiring technique may be unsuccessful in the hands of the surgeon. The short 
bulbous crowns of the deciduous teeth and the incompletely erupted six-year 
molars are difficult, if not impossible, to ligate. Frequently, many of the 
deciduous teeth are missing or badly broken down. Also, the multiple wiring 
or extraoral fixation may not give the control of the occlusion that an individ- 
ually designed orthodontic splint may incorporate. While osseous healing 
may be a primary objective of treatment, keeping disturbance to the oceclu- 
sion at a minimum is also of paramount importance. While orthodontic treat- 
ment may be undertaken following adequate healing, is it not desirable to 
achieve both good healing and a good ocelusion—factors which are often 


inherent in an orthodontie splint? 


Fig. 1.—Radiograph of 6-year-old boy showing mandibular fracture. 


If intraoral fixation is not available, the surgeon may immobilize the 
fragments by extraoral fixation, often using a general anesthetic and making 
an extraoral incision. While this is an extremely valuable approach when it 
is skillfully performed, it seems wise to eliminate the scar and/or the anes- 
thesia if possible. Several of the case reports that follow will illustrate the 
use of orthodontic splints to this end. 

The number and variety of splints for this purpose will vary with the 
nature of the problem and the experience and ingenuity of the operator. 
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Pullen® describes a pin-and-tube appliance used to correct a segment of the 


alveolus moved distally about one-half inch. In a fracture of the body and 
ramus of the mandible, Dembo* made an appliance from casts taken eleven 


Fig. 3. 


Fig. 4. 


Fig. 2.—Orthodontic splint made of 0.040 inch gold wire supported by gold molar bands. 
Twin-tie steel bands were used on mandibular incisors. 

Fig. 3.—Orthodontic splint with immobilizing elastics in place. 

Fig. 4.—Occlusion four weeks following the fracture. | 


days after the accident. These casts were cut at the fracture site and the 
correct occlusion was established. The appliances made from the improved 
casts were inserted and activated to move the segments to the established oc- 
clusion. An ‘‘E”’ arch by Kelsey,’ a labial and lingual appliance by Spenadel,* 
a Winter arch re-enforced by molar bands described by Burdick,® and edge- 
wise appliances by Wright’? and Murray™ are used with described successes 
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in a variety of fracture cases. The nature of the device is probably of minor 
importance, however, compared to the establishing of good occlusion and ade- 
quate stabilization in as simple and as hygienic a manner as the clinic material 
will allow. 


CASE REPORTS WITH DISCUSSION 


CasE 1.—Patient M. P., a 6-year-old white boy, was admitted to the hospital two hours 
following an automobile accident. He was bleeding profusely from the left ear and both 
nostrils, X-ray examination revealed a depressed fracture of the skull (left parietal) and a 
compound fracture of the mandible to the right of the symphysis (Fig. 1). He was main- 
tained for three days on a one-hour chart by the neurological service, before he was declared 
fit for anesthesia. The six-year molars were unerupted, and one of the second deciduous 
molars had been extracted. The remaining deciduous molars were in various stages of decay. 


C. 


Fig 5.—Occlusion two and one-half years later. 


The first thought was in favor of an open reduction, since the available tooth structure ruled 
out the usual wiring technique. Since a prolonged anesthesia would be necessary to elevate 
the depressed fracture of the skull, it was decided to use this time to make an orthodontic 
splint and eliminate any scar formation on the chin. After the patient was anesthetized, gold 
bands were made on the deciduous molars and twin-tie steel bands on the erupting lower 
central incisors. At this time, both halves of the mandible could move freely within the 
tissue. 


An assistant approximated the two halves of the mandible and stabilized them while an 
impression was taken with the bands in place. An impression of the upper arch with its bands 
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in place was taken, and the material was then brought to the laboratory for fabrication of 
the appliance. The neurosurgeons elevated the depressed fracture of the skull while the ortho- 
dontie splint was being made. Buccal tubes were soldered to the molar bands and 0.040 inch 
gold arch wires were bent to the arches. Spurs for engaging the elastics were soldered at 
strategic intervals. The appliance was taken to the operating room for cementation and in- 
sertion (Fig. 2). 


A, B. 


Fig. 6—A, One week after accident. B, Three months after accident. C, Two and one-half 
years after accident. 


The mandible was reduced and the correct alignment of the lower arch was secured by 
tying back the lower labial arch from the most distal spur to behind the buccal tubes. The 
next day, when the danger of vomiting had passed, intermaxillary elastics were placed to 
immobilize the jaws and to provide and maintain a good occlusal relationship (Fig. 3). After 
approximately four weeks the bands were removed and the occlusion appeared as shown in 
Fig. 4. 

Approximately two and one-half years later it may be seen that the occlusion has held 
up well following eruption of the permanent incisors (Fig. 5, A, B, C, and D). A comparison 
of the face as seen one week following the accident, three months later, and then two and one- 
half years later reveals no significant change (Fig. 6, A, B, and C). The most interesting 
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and most significant observation can be seen in Fig. 7. The occlusal film (Fig. 7, 4) was 
taken shortly after the stabilizing appliance was inserted. The alignment of the mandibular 
teeth and the occlusion were both good, as revealed in Figs. 4 and 5, despite the rather 
poor alignment of the inferior border. However, under the influence of the muscular environ- 
ment, growth potential, and occlusal forces, the alignment of the inferior border appeared 


B. 


Fig. 7.—A, Occlusal film taken immediately after stabilization. The occlusion is good, but 
there is a marked discrepancy in alignment of the lower border of the mandible.. B, Occlusal 
film taken two and one-half years after fracture. The alignment of the lower border of the 
mandible shows marked improvement. 


quite satisfactory two and one-half years later (Fig. 7, B). This observation points to the 
rationale behind the treatment of this mandibular fracture. The appliance was designed to 
establish a good occlusion and to immobilize the parts in this occlusion so that bony union 
could take place. 


CASE 2.—Patient R. B., an 8-year-old white boy, sustained injuries following an accident 
with his bicycle (Fig. 8). He was referred to the Children’s Hospital from a nearby com- 
munity hospital where no dental service was available. An x-ray examination revealed a 
fracture of the right condyle, showing a medial displacement of the head of the condyle 
but no overriding of the parts (Fig. 9, 4). The six-year molars were not fully erupted, 
several deciduous molars were missing, and the incisors were badly broken down. The 
status of this dentition did not lend itself to wiring. An open reduction in this area 
is often technically very difficult. A very simple orthodontic procedure was carried out 
at the chair, and no hospitalization was required. Four molar bands were made, to which 
buccal hooks were soldered (Fig. 10). Elastic traction was placed between the hooks to 
partially immobilize the jaws as well as to approximate the jaws in a good occlusion (Fig. 
11). A modified headgear was crudely made at the chair to assist in stabilization (Fig. 
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12). A more suitable headgear, designed by Gold'!8 for this purpose, is illustrated in 
Fig. 13. (The headgear pictured was the only stabilizing appliance used by me in treating 
a 3-year-old child who sustained bilateral fractures of his condyles.) 

Fig. 14 shows the occlusion and Fig. 15 shows the face of patient R. B. eight weeks 
following the accident. Approximately two and one-half years following the accident, 
the occlusion (Fig. 16) and the face (Fig. 17) appeared satisfactory. Comparison of the 


A. 


Fig. 8. B. 
Fig. 9. 


Fig. 8.—Photograph of patient who sustained fracture of the right condyle. 

Fig. 9.—Radiographs of patient with fracture of the right condyle. A, Medial displace- 
ment of the head of the condyle. B, Radiograph taken two and one-half years later showing 
marked improvement in condylar position. 
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Fig. 10. 


Fig. 11. 


Fig. 10.—Molar bands with buccal hooks, made at the chair. 
Fig. 11.—Elastic traction on buccal hooks. 


Fig. 12. Fig. 13. 


Fig. 12.—Modified headgear to help stabilize the jaws. 


Fig. 13.—Headgear used to stabilize the mandible in a 3-year-old patient who sustained 
bilateral fractures of the condyles. (After Gold: AM. J. ORTHODONTICS 35: 893-912, 1949.) 
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radiograph in Fig. 9, A, taken at the time of the accident, with the radiograph in Fig. 9, B, 
taken approximately two and one-half years later, reveals the marked improvement in the 
shape of the condyle in the region of the fracture site. Again, I would postulate that the 
muscular environment, growth potential, and occlusal forees probably account for this improve- 
ment, 


Fig. 14. Fig. 16. 


Fig. 15. 24. 


Fig. 14.—Occlusion eight weeks following the accident. 

Fig. 15.—Photograph eight weeks following the accident. 

Fig. 16.—Occlusion two and one-half years following the accident. 
Fig. 17.—Photograph two and one-half years following the accident. 


Jarabak" describes condylar fractures in monkeys and rats, as well as 
in human beings treated with orthodontic appliances. He describes a uni- 
lateral condylar fracture which, four and one-half months following the acci- 
dent, still revealed considerable asymmetry. He postulated that the asym- 
metry would remain during the formative period of the hard callus, but that, 
once the condyle had remodeled to the fossa, the pressure point would be re- 
established and the forward and downward growth would continue symmetri- 
cally. The case of patient R. B. seems to bear out Jarabak’s conclusion, even 
though it does not necessarily validate his postulate. 

CAsE 3.—Patient J. G., a white girl aged 6 years, 8 months, sustained multiple compound 
fractures of the mandible when she was struck by an automobile. She was treated for one 


day at her local hospital and referred to the Children’s Hospital for more definitive treatment. 
She presented with marked swelling and edema of the face and neck and was unable to close 
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her jaws (Fig. 18). The alveolus on the right side was displaced superiorly and buccally (Fig. 
19). Examination of the radiographs revealed a markedly displaced fracture of the right 
body, a mildly displaced fracture of the left body near the symphysis, and a fracture of the 
condyle with a lateral displacement of the fragment (Fig. 20, 4 and C). Because of the 
severe swelling of the face, the tongue, and the pharynx, the anesthesia had to be post- 
poned for three days. During this time, impressions were taken of the deciduous canines and 


Fig. 18. 


Fig. 19. 


Fig. 18.—Photograph taken one day following multiple compound fractures of the mandible. 
Fig. 19.—Marked displacement of the alveolus. 


the anterior part of the maxilla and mandible. The deciduous canines were the only teeth 
suitable for banding, and bands were made for these teeth by the indirect method. Gold arch 
wires, 0.040 inch, with spurs soldered to them were bent to conform to the arches. When the 
patient was anesthetized, the bands were cemented and the arch wires were secured to the 
canine bands. To obtain additional stabilization necessary for the immobilizing elastics, 
ligature wire was used to tie the remaining deciduous teeth to the arch wire. Fast-setting 
acrylic was painted on to prevent the ligatures from sliding off the broken-down deciduous 
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teeth and partially erupted lower incisors (Fig. 21). This was felt to be an important and 
necessary part of the procedure. At this time the surgeons made an incision along the lower 
border of the body of the mandible. They exposed the fragments, reduced them, and used 
interosseous wire to stabilize the parts. The next morning intermaxillary elastics were placed 
to bring the mandible into the most favorable occlusion available and to immobilize the jaws 
(Fig. 22). A headgear was used to provide additional stabilization (Fig. 23). 


A. B. 


Fig. 20.—A, Radiograph showing lateral displacement of the condyle and marked 
om; |). displacement of the right body of the mandible. B, Radiograph taken seven months following 
F the fractures. Improvement in the lateral displacement of the condyle may be _ noted. 
q C, Radiograph showing mild displacement near symphysis. 
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Fig. 21. 


Fig. 22. 


Fig. 21.—Orthodontic splint cemented in place and ligated to the teeth. Fast-setting 
acrylic painted over ligature wire to help stabilize the splint. 


Fig. 22.—Elastic traction on splint to immobilize the jaws. 


Fig. 25._-Headgear to aid in immobilization. 
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After five weeks the appliances were removed; the occlusion seven months following this 
is shown in Fig. 24, A, B, and C. Again, the effect of a satisfactory occlusion, growth poten- 
tial, and muscular environment in the remodeling of the fractured site can be seen. A com- 
parison of Fig. 20, A and Fig. 20, B discloses the amount of improvement in seven months. 


Fig. 24.—Occlusion seven months following the fractures. 


Since it was not possible to band the six-year molar on the displaced right fragment, an ortho- 
dontic splint for this site was ruled out and an open reduction was indicated. The anterior 
fracture was stabilized with the splint, however, and immobilization of the jaws to encourage 
bony healing of the three fractured sites was effected by the splint. This case indicated the 
mutual cooperation of the surgeon and the orthodontist. 


CasE 4.—Patient R. B. sustained a bilateral fracture of the mandible in a football 
accident (Fig. 25). The splint pictured in Fig. 26, A and 26, B was made and inserted at 
the chair. When he presented for treatment, the right molar was markedly displaced lingually, 
causing an inlocked relationship of this tooth. A lingual hook was soldered to the right molar 
band, and through-the-bite elastics were worn the first day (Fig. 26, C). The ocelusal rela- 
tionship was corrected overnight, and these cross-bite elastics were no longer necessary after 
twenty-four hours. No hospitalization was required. 
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Fig. 26.—A and B, Orthodontic splint used on Patient R. B. Splint was made at 
nie. C, Through-the-bite elastics used for correcting cross-bite of the molars caused by 
racture. 
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Part IT. ManprpuLar PrRoGNATHISM ASSOCIATED WitH TEMPOROMANDIBULAR 
JOINT DISTURBANCE 


INTRODUCTION 


Mandibular prognathism has been variously described in the literature 
to indicate a fullness or protrusion of the lower jaw. Salzmann,’* in summar- 
izing Bjérk’s findings, refers to true facial prognathism as being due to the 
reduction of the angle at sella turcica or at articulare and to an increase at the 
chin point (DD), a shortening of the cranial base, or an increase in the length 
of the body of the mandible (Fig. 27). 


Marshall’ deseribes mandibular prognathism present when the facial 
angle formed by the intersection of the Frankfort horizontal plane and the 
nasion-infradental plane is less than 83 degrees. 


Sicher® considers prognathism present when the angle formed between a 
line connecting nasion and prosthion with the Frankfort horizontal is be- 
tween 70.0 and 79.9 degrees. 


The indieations’® for correction of mandibular prognathism may be: 
(1) to establish an occlusion for satisfactory mastication, (2) to improve the 
esthetics, and (3) to enhance the patient’s adjustment to his environment. 
In 1908 Case’’ described correction of several severe Class III malocclusions 
in some instances by removal of units in the mandible and in others by open- 
ing spaces in the maxilla and restoring with bridges for permanent retention. 
Gold'® and others have described cases with mild protrusion treated success- 
fully with appliances and headgears. Angle,?* in 1903, condemned the use of 
orthodontic techniques in severe mandibular protrusions and recommended 
surgical interference instead. 


The earliest report of a partial resection of the jaw was made in 1848 
by Hullihan.** Various surgical techniques are described for mandibular re- 
sections, ranging from osteotomy of the ramus to ostectomy in the body of the 
mandible. Kazanjian®®° and Winter and associates”! described the use of a 
Gigli saw to cut the ramus and then slide the mandible distally for occlusal 
improvement. Dingman*® reviews the history of resections, compares the ad- 
vantages and disadvantages of each method, and then describes a two-stage 
ostectomy for the removal of a section of the body of the mandible. The most 
important disadvantage of osteotomy of the ramus is the possible production 
of an open-bite following the removal of the splints. 

The orthodontic splints used in mandibular resections to stabilize the 
jaws have varied considerably and have followed somewhat a pattern of de- 
velopment comparable to that of fixed appliances. Angle?® described an all 
metal silver swaged splint covering all the teeth and part of the gingiva. This 
was cut in the region of the osteotomy and ligated together following the oper- 
ation by engaging buttons cast on the splint. Watkins and Simpson** used 
a silver splint with two continuous caps to fit the crowns of the teeth of each 
jaw. Hooks were placed on the caps at strategic intervals. Kazanjian®® re- 
ferred to a stabilizing splint made in three sections. The anterior segment was 
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stabilized to the posterior segment by the use of a threaded bar. This bar 
was attached to the molar bands by means of a horizontal buccal tube and to 
the anterior segment by means of adjustable threaded nuts attached to the 
premolar bands. Lifton*® listed several cases in which the Winter arch was 
used by attaching it to orthodontic bands. The edgewise arch was described 
by Adelstein®’ and by Weiss and colleagues** in cases in which osteotomy was 
performed. In the latter case, the ascending rami were reproduced in low- 
fusing metal and the most advantageous cut was arrived at by study, and by 
trial and error, on these models. Hemley*® warned that if osteotomy is per- 
formed, wiring is indicated for intermaxillary fixation. Otherwise, the pull 


Fig. 27.—Diagram taken from Salzmann showing Bjérk’s facial outline. Prognathism is 
due to reduction of angle at sella turcica (S) or at articulare (A) or to an increase at chin 
point (DD), a shortening of the cranial base, or an increase in the length of the body of the 
mandible. (From Salzmann, J. A.: Principles of Orthodontics, ed. 2, Philadelphia, 1950, J. B. 
Lippincott Company. ) 


of the suprahyoid group may produce an open-bite. Johnson*® resorted to the 
use of a chin cap after three weeks’ fixation to overcome an open-bite follow- 
ing osteotomy. Barrow and Dingman" describe fixation appliances after 
ostectomy in which gold wires are soldered to the bands. A modification of 
this technique and diagnostie setup will be described in the case report which 
follows. 


CASE REPORT 


CASE 5.—Patient R. S., a 23-year-old white woman, was referred to Dr. Robert C. 
Lincoln of the Massachusetts General Hospital because of pain in the temporomandibular 
articulation and concern over her facial profile. After ruling out infection, trauma, and 
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arthritis, Dr. Lincoln decided to adjust the occlusion (Fig. 28, 4, B, and C). The extent of 
the prognathism as noted in the profile (Fig. 29), coupled with the patient’s age, pointed 
to a combined surgical-orthodontic approach. A temporary acrylic splint was made for the 
lower arch, designed to force the mandible posteriorly almost to an edge-to-edge occlusion. 
With the jaw in this position, the temporomandibular pain disappeared. It was believed that 
the condyle was then possibly in its most retruded position and, in any case, that it was in 
a more favorable position clinically. Casts were taken and set up on a hinge articulator, 
using the most retruded position as centric (Fig. 30). From this position, the extent of the 
bony section to be removed was determined after the method of Barrow and Dingman.3! The 


Fig. 29. 


Fig. 28. Fig. 30. 
Fig. 28.—Occlusion of patient with mandibular prognathism. A, Front; B, right side; 
C, left side. 
Fig. 29.—Profile of Patient R. S. 


Fig. 30.—Cast of Patient R. S. set up on a hinge articulator with mandible in its most 
retruded position. 


lower arch was mounted in a template (Fig. 31, 4, B, and C). The template, in turn, was 
attached to the hinge articulator. A section of the casts was removed bilaterally in the 
premolar area. The extent of the section was determined by removing the least amount that 
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would allow one to occlude the sectioned lower segments in a favorable relationship with the 
upper cast (Fig. 32, A and B). The segments could then be readily aligned in the template 
(Fig. 32, C), and the amount of bone that should be removed could be measured. 

The maxillary splint was made in three sections and secured following insertion. Gold 
bands were made on most of the teeth, and an 0.040 inch arch wire was soldered to the bands. 
Spurs were soldered to these bands at strategic intervals. Each of the three sections was 
cemented separately. The maxillary anterior segment was secured to the posterior segments 
by allowing the ends of each arch wire to overlap 5 to 8 mm. Following insertion, these ends 
were covered with fast-setting acrylic (Fig. 33). The lower anterior segment was made in 
a similar manner (Fig. 34). However, the posterior molars were too short to be banded, and 
gold crowns were made for these teeth. Hooks were soldered buccally and lingually to these 
crowns, Provision for securing the posterior segments to the anterior segment following sur- 
gery was made in the following manner: The distal extensions of the anterior arch ended in 
small loops lying slightly buccal to the crest of the alveolus. Soldered to the molar bands, 
a section of 0.040 inch arch wire extended mesially and ended in a loop mesial to the crest 
of the alveolus. The loops were separated anteriorly by a distance a little less than the 
amount of bony section to be removed. After surgery, the two loops lay reasonably close 
together (Fig. 35). At the proper time, fast-setting acrylic was painted onto this entire area 
and securely held the segments (Fig. 36). 


C. 


Fig. 32.—A and B, Casts occluded after removal of least amount to effect a satisfactory 
occlusion. C, Segments aligned in template to indicate the amount of bone to be removed. 


The surgeon (Dr. Lincoln) removed one premolar and made parallel horizontal cuts, 
using local anesthesia. Two weeks later, with the patient under general anesthesia, the 
sections of bone were removed bilaterally via a completely intraoral approach. This tech- 
nique eliminates any scar formation on the face and will be described elsewhere. Immediately 
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following surgery there was a tendency for the posterior segment to move lingually. The 
origins of the masseter and temporal muscles are more medially placed than their insertions 
on the mandible, an anatomic relationship which would explain the lingual shift. Light 
elastic traction was used to stabilize the jaws during the first twenty-four hours—a period 
when the edema from the operation and the possibility of vomiting from the anesthesia ruled 
out any rigid immobilization. The next day heavy elastics, from the lingual spur of the 
molars to the maxillary splint, were placed in the most strategie manner to bring the posterior 


Fig. 33.—Overlapped segments of maxillary posterior and anterior sections stabilized by 
painting with fast-setting acrylic. 

Fig. 34.—Mandibular anterior splint. 

Fig. 35.—Mandibular anterior and posterior loops in reasonable approximation after surgery. 

Fig. 36.—Fast-setting acrylic painted over loops to stabilize the anterior and posterior 
sections. 

Fig. 37.—Splint two weeks after operation. 


segment bucally and into the most favorable occlusion. The remainder of the splint was 
engaged with elastics. When the occlusion had settled satisfactorily, the anterior and posterior 
segments of the mandible were further secured by painting fast-setting acrylic between the 


Fig. 35. 


Fig. 36. 


Fig. 37. 
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Fig. 38.—Profile four months after operation, 


Fig. 39.—Occlusion four months after operation. A, Right; B, center; C, left. 
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loops (Fig. 36). The occlusion as seen with the splint two weeks after the operation is shown 
in Fig. 37. Figs. 38 and 39 show the profile and the occlusion, respectively, four months 
after the operation. 


Two modifications of the technique will be illustrated on another patient 
whom I treated. In Fig. 40 the loop extensions, which were subsequently set 
in acrylic, are located to the buccal side. When a full complement of teeth 


Fig. 40.—Loop extensions to the buccal side when a full complement of teeth is present in 
mandibular arch. 


Fig. 41.—Metal template to indicate extent of the cut. 


is present in the mandibular arch, this location is essential. In Fig. 41 a tem- 
plate has been constructed out of aluminum. The shape of the cut and the 
occlusal height are marked on the metal. This is sterilized and is helpful at the 
time of surgery. 


SUMMARY AND CONCLUSION 


The importance and usefulness of orthodontics in the treatment of man- 
dibular fractures in children and prognathism in adults are deseribed. A review 
of the literature is presented. Five case reports to illustrate this premise are 
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presented in some detail. Cooperation between the surgeon*? and the ortho- 
dontist in these areas may result in a treatment plan that will benefit the patient 
more than an individually designed plan. 
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Orthodontic Profiles 


EDMUND H. WUERPEL 


DMUND H. WUERPEL was not only a distinguished artist, a mentor of 
distinction for orthodontists, and an honorary member of the American 


: Association of Orthodontists, but he was also the most important layman con- 

tributor to the creation of the specialty of orthodontics. He supplied an in- 
"4 definable something that made a lasting impact on the specialty. Thousands 
4 of artists throughout the world, as well as many orthodontists, revere his 
‘- memory and association as a teacher. He taught art appreciation to the stu- 


dents in the Angle School of Orthodontics from the very beginning. He taught 
first in St. Louis, Missouri, then in New London, Connecticut, and finally in 
later years in Pasadena, California. 

4 Dr. Wuerpel was a close friend and an inspiration to Dr. Edward H. 
, Angle when Dr. Angle was helping to pioneer the specialty of orthodonties in 
St. Louis, Missouri, at about the turn of the century. He lectured on the 


: relation of art concepts to the fabric of orthodontics. He talked about the 
ft contour and the shape, growth, and beauty of the human face as related to 
“ physical changes incident to orthodontic treatment. He supplied the missing 


‘a link between mechanics and the culture viewpoint. 

Dr. Wuerpel appeared on the programs of orthodontic societies in various 
cities in America and lectured many times before the same groups. During 
his lifetime he painted more than 400 landscapes, murals, and portraits, many 

of which he presented to groups and institutions. Some of his murals deco- 
< rate the state capitol building in Jefferson City, Missouri, and others of his 
= works are to be seen in San Francisco, Los Angeles, San Diego, New York, 
3oston, and Indianapolis. 

:% Dr. Wuerpel enjoyed a warm friendship with the noted American artist, 
’ James Whistler. This friendship stemmed from his student days in Paris, 
4 when he once was copying some of the famous Whistler’s work in the Luxem- 
bourg Museum. Whistler happened by, looked over the young pupil’s shoul- 
der, and commented, ‘‘Not so bad.’’ It was the beginning of a long associa- 
tion with Whistler. Dr. Wuerpel authored several reminiscences about 
Whistler for art magazines. 

Dr. Wuerpel was born in St. Louis in 1866 and, after living several years 
in Mexico, returned to St. Louis to study engineering, architecture, and art. 
After his return from art studies in Europe, he became an instructor in the 
Washington University School of Fine Arts and was made director in 1908. 
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It was just previous to this time that he became an inspiration to Dr. 
Edward H. Angle and his students in orthodontics. He was named on a 
Founders’ Day Program as one of the five all-time outstanding teachers at 
Washington University of St. Louis, Missouri. He retired in June, 1938, but 
continued for sixteen years as director emeritus at the art school. 


EDMUND H. WUERPEL, ARTIST, ORTHODONTIC MENTOR, AND DIRECTOR EMERITUS 
OF WASHINGTON UNIVERSITY SCHOOL OF FINE ARTS. 

It is reasonable to suppose that no layman has ever contributed so un- 
selfishly to the creation and the advance of orthodontics in the Western Hemi- 
sphere. Dr. Wuerpel’s influence made students proud to be a part of the new 
specialty, for his approach was wholesome, steady, and always reflected the 
humanities’ approach of thinking. Most textbooks on the subject of ortho- 
donties include a chapter that reflects the viewpoint that Dr. Wuerpel created 
for the specialty. 
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Dr. Wuerpel died at the age of 91 years on Feb. 24, 1958, in Wellesley 
Hills, Massachusetts. His impact on orthodontics will always be felt as one 
that broadened the scope and vision of the specialty. As a mentor he injected 
something intangible, but very important and practical, to the creation of 
orthodontics as a specialty of dentistry. Those who were exposed to Dr. 
Wuerpel’s influence no doubt believe that, even though he was an artist rather 
than an orthodontist, his influence was one of the best that was added to the 
basie groundwork of the specialty of orthodonties. 


H.C. P. 
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Reports 


REPORT OF ADVISORY COMMITTEE, SOUTHWESTERN SOCIETY OF 
ORTHODONTISTS 


HE Advisory Committee wishes to take this opportunity to acknowledge 

invaluable assistance given them by Drs. G. C. Turner, Brooks Bell, Nat 
Gaston, John Richmond, Ott Voigt, Mareus Murphey, Harold Born, and Tom 
Williams. These men have either worked on the Admissions Committee of the 
American Association of Orthodontists or given considerable time and thought 
to the ever-important issue of setting up an Admissions Committee in our 
constituent society. 

It is also of necessity that the Advisory Committee suggests a means of 
formulating definite rules by which the Admissions Committee can operate 
until such time as the A. A. O. Admissions Committee can adopt uniform rules 
for the operation of all constituent or component societies. 

The Advisory Committee’s recommendation is made with full knowledge 
that the standing rules herein set forth are subject to change by the Admissions 
Committee of the A. A. O. as experience and knowledge dictate in future years. 
It is the recommendation of this Committee that the educational program herein 
outlined for senior associates and junior associates be supplemented in the 
future by our experienced orthodontic educators. 

Your Advisory Committee recommends that Article XII, Section 1, of the 
Southwestern Society of Orthodontists By-Laws be amended to inelude an 
Admissions Committee. The Admissions Committee shall consist of the Board 
of Censors plus six members elected from the Society. Two members shall be 
elected for one year, two members shall be elected for two years, and two 
members for three years; thereafter two members shall be elected each year 
for three years. The chairman of the Board of Censors shall be the chairman 
of the Admissions Committee. 

The duties of the Admissions Committee shall be to establish the educational 
qualifications of each applicant for membership in this Society and report its 
findings to the Board of Censors. 


Presented at the thirty-seventh annual meeting of the Southwestern Society of Orthodon- 
tists, Dallas, Texas, Sept. 29-Oct. 2, 1957. 
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The Advisory Committee recommends the following rules for the Admissions 


Committee: 


STANDING RULES OF THE ADMISSIONS COMMITTEE 


A. Responsibilities of the Admissions Committee: 


C. 


5. 


The Admissions Committee of this society shall ascertain the educational qualifications 
of all associate members to determine their eligibility for membership to this Society 
and report its findings to the Board of Censors. 


. The Southwestern Society of Orthodontists Admissions Committee shall at all times 


conform to the operating rules established by the Admissions Committee of the 
American Association of Orthodontists. 


. The Committee shall develop a program of study for the guidance of the senior 


associate in conformity with current orthodontic educational methods. 


. It shall provide for orientation of senior and junior associates at the first meeting 


of the Society subsequent to the first twelve months of training. 
It shall provide for yearly examination of the junior associate after initial orientation. 


. Responsibilities of Senior Associate: 


1. 


The senior associate must be an active member of the American Association of 
Orthodontists, which membership must have been continuous for the previous eight years. 


. The senior associate must be conducting a full-time practice. 
. He must notify the secretary of the Southwestern Society of Orthodontists of the 


inception, completion, or termination of the associateship within thirty days. 


. He shall outline for the Admissions Committee the anticipated program of study for 


the junior associate, listing the types of appliances and the diagnosis approach used 
in the office. 


. He shall administer a program of study as outlined by the Admissions Committee of the 


American Association of Orthodontists and the Admissions Committee of the South- 
western Society of Orthodontists. 


. He shall meet with the Admissions Committee for at least two out of three annual 


sessions for evaluation of teaching methods, additional requirements, and familiarization 
with teaching material which may become available from the American Association 
of Orthodontists, the American Board of Orthodontists or university sources. 


Responsibilities of Junior Associate: 


1. 


The junior associate shall prepare for oral or written examinations, designated by the 
Admissions Committee, on such recognized textbooks as those by Oliver, McCoy, 
Anderson, Strang, Salzman, ete. 


. He shall make condensed reports on two articles each quarter from current issues of the 


AMERICAN JOURNAL OF ORTHODONTICS. 


. He shall make condensed reports on two articles each quarter from a selected list of 


back issues of the AMERICAN JOURNAL OF ORTHODONTICS. 


. He shall meet with the Admissions Committee for at least two out of three annual 


sessions for orientation, examination, and evaluation of the study program. 
. He shall take a specified number of short courses offered by universities or recognized 
orthodontic educators as instructed by the Admissions Committee. 


. He shall submit a specified number of case reports ninety days prior to the annual 
session at which the associate member makes application for active membership. Case 
reports may be given on the annual Society program at the discretion of program 
chairman. 
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7. He must successfully pass a written and/or an oral examination by the Admissions 
Committee at least ninety days prior to the annual session at which the associate 
member makes application for election to active membership. 


Respectfully submitted, 


Sims 
W. R. 
Leo A. Chairman 
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In Memoriam 


THOMAS D. SPEIDEL 
1908-1957 


HE many confreres of Thomas D. Speidel, professor and head of the 
Division of Orthodontics, School of Dentistry, University of Minnesota, 


\ were shocked to hear of his sudden death on Nov. 30, 1957. 

ay Dr. Speidel—Tom, to his close friends—was born on Feb. 19, 1908, in 
. Iowa City, Iowa. Upon completing his secondary education in the lowa City 
ts publie school system, he began his collegiate education at the State University of 
Iowa in 1925. He continued his education program at the state university, 
receiving the doctor of dental surgery degree in 1930 and the master of science 
‘ degree in 1932. The doctor of philosophy program which he had begun in 1932 
: was discontinued in 1934, when he accepted the post of assistant professor of 


dentistry in charge of orthodontics and oral anatomy at the University of 
Tennessee. 

The eminence which he attained in research in growth and development, 
:' particularly in orthodontics, was forecast almost from the beginning of his 
collegiate education, as he immediately began investigations in the then 
relatively new area of research in orthodonties. His outstanding ability in 
research and teaching, his genuineness, the kind spirit through which he 
instilled professional quality, and his meticulous and punctilious manner 
characterized Dr. Speidel. 
$ In 1936 he returned to his alma mater, where he was promoted successively 
, from assistant professor to associate professor of orthodontics. In 1941 he 
i became professor of orthodontics at Indiana University, a position he held until 
1945, when he was appointed dean of the School of Dentistry, Loyola University, 
in New Orleans. Dr. Speidel resigned his deanship in 1948 to accept his 
bw position at the School of Dentistry, University of Minnesota. 


During his short career, he held membership and offices in many organiza- 
tions. As a member of the American Dental Association and constituent 
state and local societies, he served in 1939-1940 as seeretary of the Research 
Section and from 1941 to 1946 as a member of the Committee on Library and 
‘ Indexing of the A.D.A. As a member of the American Association of Orthodon- 
tists, he served as a member and chairman of the Education Committee, and in 
1957 he was president of the Central Section of the A.A.O. He held membership 
in the International Association for Dental Research, and during this affiliation 
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he served with distinction as editor and business manager of the Journal of 
Dental Education for a period of several years beginning in 1940. He was a 
member of the American Association of Dental Editors and again demon- 
strated his journalistic ability by advising the Association on many matters 
through several committee memberships. 


Among the many honors bestowed on Dr. Speidel were memberships in 
the Society of the Sigma Xi, and the Omicron Kappa Upsilon Society, the 
honorary dental organization, of which he was president in 1944-1945. The 
American College of Dentists conferred a fellowship on Dr. Speidel for his 
outstanding contributions to his profession. He was also a member of the 
Psi Omega fraternity. He was listed in America’s Young Men in 1935, Who’s 
Who in Iowa in 1941, American Men of Science in 1944, and Who’s Who in 
Education in 1944. 


In 1932 Dr. Speidel began his contributions to the literature of his 
profession, and during his lifetime he published over fifty papers. He also 
edited chapters in various textbooks. At the time of his death several manu- 
scripts were being prepared for publication. His close associates are completing 
the final work on these papers. 

The Division of Orthodonties at the School of Dentistry University of 
Minnesota, under his quiet but progressive leadership, developed into one of 
the best in the country. Its prominent position in American orthodonties is 
attested by the literally hundreds of applicants for the few available openings 
for graduate education in orthodontics. His standards were of the highest. 
His confreres among the members of the faculty and among the students at 
the University of Minnesota held him in the highest esteem. 

Dr. Speidel is survived by his wife, Edna M.; two sons, Thomas Michael 
and John Joseph; and a daughter, Ann Elizabeth, to whom we extend our 
sincere sympathy. 

Be it resolved that this tribute be made a part of the permanent record of 
the Central Section of the American Association of Orthodontists and that a 
copy be mailed to Dr. Speidel’s family. 


Respectfully submitted, 


Arlo M. Dunn 

H. B. Singler 

Leonard P. Wahl, Chairman 
Necrology Committee 
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Department of Orthodontic Abstracts and Reviews 


Edited by 
Dr. J. A. SALZMANN, NEW YorK City 


All communications concerning further information about abstracted material and the accept- 
ance of articles or books for consideration in this department should be addressed to Dr. J. A. 
Salzmann, 654 Madison Avenue, New York City 


Abstracts Presented Before the Research Section of the American Association 
of Orthodontists, New Orleans, May, 1957 


Changes in Velopharyngeal Function With Increment in Age: By Ali M. 
Aram, D.M.D., Eastman Dental Dispensary, Rochester, New York. 


The soft palate, attached to the posterior border of the hard palate, 
changes in its relationship to the superior and posterior walls of the pharynx 
as a result of growth. This changing relationship between the soft palate 
and the surrounding nasopharyngeal structures should have an influence on 
the level of velopharyngeal function during deglutition and speech. This 
study was undertaken to evaluate some of these functional changes on a 
growth of time basis. 


For the purpose of this study, ninety subjects ranging in age from 4 to 
20 years were studied. Lateral cephalometric roentgenograms, obtained while 
each subject was at ‘‘rest’’ and during the phonation of ‘‘0o’’ were traced. 
The two tracings were superimposed on the palatal plane and analyzed. 


In all instances the soft palate moved in an upward and backward direc- 
tion to create a closure. The movement of the soft palate, from rest to closure, 
seemed to increase with age; the soft palate had to move to a greater degree 
in older age groups in order to contact pharyngeal tissue. There was a change 
in the site of velopharyneal closure relative to age. In the younger age group 
the soft palate most frequently approximated the superior and/or the superior- 
posterior aspects of the nasopharynx. In the older age groups the soft palate 
almost always contacted the posterior pharyngeal wall during phonation. The 
mean amount of soft palate tissue effecting the velopharyngeal closure in the 
midsagittal plane of the head was also observed to decrease with age. 


It was found that the level of velopharyngeal closure was closely related 
to the palatal plane. On the average, the mid-point of velopharyngeal closure 
was slightly below the level of the palatal plane from 4 to 8 years of age. 
Thereafter, it was consistently above the level of the palatal plane, and the 
mean linear distance of elevation above the palatal plane was remarkably 
stable. 


A Study of the Effect of Orthodontic Procedures on Tooth Mobility: By Olaf 
S. Probst, D.D.S., Eastman Dental Dispensary, Rochester, New York. 


It is a common elinical experience that the application of orthodontic 
forces upon teeth causes an increase in the mobility of those teeth. To date, 
few attempts have been made to calibrate the degree of tooth mobility relative 
to the various technical procedures employed and relative to the degree of 
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foree applied. The development of a periodontometer provides an adequate 
tool for an analysis of tooth mobility following the application of orthodontic 
forees. 


The mobility of a tooth is measured with an intraorally attached dial 
indicator or periodontometer. The labiolingual and linguolabial excursions 
of the tooth crown are measured. With the periodontometer in place, 
standardized forees of known magnitude are applied to the crown of the tooth 
under investigation. Using a mechanical instrument called a “forcemeter,” 
the force is applied at a right angle to the long axis of the tooth. Standard 
forces of 100 and 500 grams are being routinely used in this study. =» 

This study is being restricted to the dentition of the maxillary arch and to 
the six anterior teeth of the mandible. The mobility of the different teeth is 
being measured at different stages of orthodontic procedures up to and inelud- 
ing the removal of retention appliances. 

At the present time, the study is not sufficiently advanced to present final, 
definitive data. Preliminary findings indicate that near maximum mobility of 
teeth is attained within one and one-half hours after the placement of separation 
wires. In several instances where rapid treatment procedures, such as an 
anterior bite plane, were initiated, teeth were observed to inerease in mobility 
and then to return to their initial degree of mobility. 

Of necessity, a longitudinal study of this type will require long periods of 
observation before completion. Individual eases will be followed until after 
the removal of retentive appliances. 


A Cephalometric Analysis of Facial and Pharyngeal Structures in Cleft and 
Non-Cleft Palate Children: By Young Ho Kim, D.D.S., Eastman Dental 
Dispensary, Rochester, New York. 


This study was focused on a comparison of the anatomic relationship of 
facial and pharyngeal structures in cleft palate and non-cleft palate children. 
Proportional relationships of bony elements were specifically studied. Forty- 
two children with surgically repaired clefts of the lip and/or palate and forty- 
two non-cleft children were studied. Lateral cephalometric headplates were 
obtained and traced for each child. Both cleft and non-eleft palate samples 
were divided into three age groups—(1) 3 to 5 years of age, (2) 6 to 8 years 
of age, and (3) 9 to 11 years of age—in order to minimize differences resulting 
from growth. 

An analysis of maxillary length measurements (ANS to PNS) revealed 
that it was in this area that the sharpest deficiency was noted in the cleft 
palate sample. The mandibular body length as measured from gnathion to 
gonion showed no difference between cleft and non-cleft samples. For all three 
age groups, in the non-cleft sample, the mean proportional maxillary length in 
relation to mandibular length was found to be relatively constant. In older 
age groups of the cleft palate sample the maxilla itself was not only shorter, 
but it was found also to become proportionately shorter in reference to a near 
normal inerease in mandibular length. 

According to the analysis, both anterior and posterior heights of the 
maxilla in cleft palate cases seemed to be affected by the deformity. However, 
the deficiency in the posterior height of the maxilla appeared to be greater 
in most of the cleft palate samples. The proportionate relationship of the 
posterior maxillary height to the anterior maxillary height was determined. 
Smaller mean percentage figures were found in the eleft palate groups when 
compared to the non-cleft groups. Within this sample the deficiency in 
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maxillary height seemd to be reflected in the level of the palatal plane in rela- 


eases the extension of the palatal plane fell below the level of basion. In 84.5 
per cent of the cleft palate cases the extension of the palatal plane fell above 
the level of basion. 


A Method of Making Flexible Rubber Molds for Accurate Multiple Reproduc- 
tion of Plaster Casts: By Philip R. Joram, Helen T. Grogan, and Samuel 
Pruzansky, D.D.S., Department of Health, Education and Welfare, Public 
Health Service, National Institutes of Health Medical Arts Section, and 
the National Institute of Dental Research, Bethesda, Maryland. 


This research was motivated by the desire to duplicate a collection of 
easts of infants with cleft palates. These casts were characterized by extreme 
undereuts. 


Conventional methods employed in reproducing dental casts were worth- 
less in that they could not reproduce these undercuts, nor did they allow for 
multiple duplication from the same negative. Often the procedure of duplica- 
tion threatened to damage the original cast. 


By adapting certain techniques employed in the field of medical art, 
it was found that a new liquid rubber could be utilized to fabricate strong, 
flexible, elastic, and accurate rubber molds which could reproduce every 
undercut and irregular or complex shape without damage to the original cast. 
In addition, numerous duplicates could be made from a single rubber mold 
without apparent diminution of the accuracy of the mold. 


By gross inspection and measurement, the duplicates poured from rubber 
molds properly supported by a mother mold were indistinguishable from the 
original casts. Therefore, a more detailed and analytical comparison was made 
between a selected number of original casts and their reproductions. A panto- 
graphic type of comparator devised for measuring the mucosal surface con- 
tours of impressions, casts, and dentures was utilized in this analysis. Com- 
parative measurements of the contoured palatal surface of the original cast 
and its reproductions revealed a dimensional difference that rarely exceeded 
0.005 inch. 


Muscle Growth and Function in Relation to Skeletal Morphology: By J. H. 
Seott, Am. J. Phys. Anthropol. 15: 197-234, 1957. 


The form of certain parts of the skeleton depends for its full development 
on the degree of activity of the attached muscles. Complex skeletal structures, 
such as the cranium, facial skeleton, and pelvis, have other factors also con- 
cerned in form determination, and considerable uncertainty exists regarding 
the role of muscle action in determining the morphology of these parts. Scott 
attempts here to construct a working hypothesis of the developmental and 
functional interrelationships which may exist between the neuromuscular and 
skeletal systems within an organism. 

Differentiation of striped muscle commences in the human embryo at about 
the seventh week and the typical structure of the muscle fibers is reached by 
the twenty-second week. The developing muscle fibers obtain nerve connec- 
tions soon after their first differentiation (eighth week), but the maturation 
of the motor end plates and the commencement of normal functional activity 
do not oceur until the end of the seventh month and are not complete in the 
limbs, especially in the foot and leg, until after birth. 
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Harrison showed that the initial differentiation of muscle fibers can take 
place without any nerve connections, but Eastlick has shown that full differ- 
entiation of muscle tissue and the arrangement of muscle fibers into bundles 
occur only in the presence of a connection between the developing muscle and 
its nerve. 

The developing muscles at first are independent of the skeletal elements, 
to which they later gain attachment. If one or more of the skeletal elements 
is absent, the development of the muscle still continues. Such a muscle as the 
levator mandibulae may be well developed in the absence of its insertion, the 
mandible, the muscle terminating in loose mesenchyme in place of its normal 
attachment. In the mammalian skull the muscles of mastication first develop 
in relation to Meckel’s cartilage and later gain attachment to the mandible. 


Degeneration of an individual nerve fiber will result in the degeneration 
of a number of muscle fibers. During early fetal life, skeletal muscle grows 
by division of developing fibers or by the further differentiation of musele- 
forming cells, but it is generally believed that after the fourth month of fetal 
life in man growth of muscle tissue takes place by hypertrophy of individual 
fibers, which increase in both length and width. 


Between 1 year of age and adulthood, the human masseter muscle in- 
creases in thickness about four times and in cross-section area about eight 
times. This is produced in part by an increase in the fibrous tissue and tendon 
substance separating and giving attachment to the muscle bundles, but it is 
caused largely by an increase in size of the individual muscle fibers. In the 
adult, each fiber in cross section is two or three times as thick as in the 
child at 1 year of age. Furthermore, in the child there is a greater variation 
hetween the sizes of the individual fibers, some fibers still retaining the fetal 
dimensions. 


During childhood it would appear that the following processes contribute 
to the growth of muscle: 


1. A relatively great increase in size on the part of those fibers that are 
still of fetal size in early childhood. 


2. An inerease in size of the larger fibers of the child’s muscle up to adult 
dimensions, but even in the adult some fibers are less developed than others. 
These probably form a functional reserve of muscle substance to meet the 
demands of greater masticatory function. 


3. An inerease in the bulk of the fibrous tissue between and around the 
musele bundles. 


The inereased area of attachment of the origin of the temporal muscle 
and of the insertion of the masseter is directly related to the growth in width 
of the muscle substance and not to any great extent to growth in length of 
individual fibers. The insertion of the temporal muscle and of the external 
pterygoid is largely through tendon, and there is a much less extensive increase 
in the area of attachment. The migration of the temporal muscle is due essen- 
tially to an increase in the area of its origin related to the growth in width of 
the individual muscle fibers, each of which is attached to bone. In its insertion 
most of the muscle fibers are attached, not directly to the mandible, but to a 
large tendinous area within the substance of the muscle, and it is through 
this tendon that the muscle gains its more limited attachment to the coronoid 
process. 

Growth in length of the muscles of mastication is related to the growth 
of two cartilaginous areas of the skull. In the masseter, internal pterygoid, 
and vertical fibers of the temporal muscle, the cartilage of the mandibular 
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condyle continues to separate the muscle origins from the muscle insertions. 
In the external pterygoid and the horizontal fibers of the temporal muscle, 
origin and insertion are separated by the growth of the cartilage of the cranial 
base (spheno-occipital synchondrosis). It is the continual growth of this 
cartilage that makes room for the developing muscles of mastication between 
the vertebral column and the back of the facial skeleton. 

Space also is provided for the muscles of mastication by the lateral growth 
of the zygomatic arches, which is brought about by a combined process of 
bone absorption, deposition, and suture growth. 

From about 6 years to about 10 years of age, the muscles develop at a 
steady rate as indicated by the bite pressure. Between 10 years and 15 years, 
there is but little further development, while after 15 years the development 
of the muscles is more rapid than between 6 and 10 years. 

The muscles develop most rapidly after puberty in association with the 
replacement of the deciduous teeth by the permanent dentition, which is com- 
plete by the end of the twelfth year, and the eruption of the second and third 
permanent molars. 

The thickness of the cortical bone increases with age and with the de- 
velopment of the dentition. There is a contemporaneous development of tooth 
eruption, thickening of cortical bone, and muscle development, which suggests 
that there is a general correlation between the growth of the muscles of 
mastication, the development of the dentition, and the strength of the 
mandible, as shown in the pig. 

The proper development of skeletal elements in relation to the demands 
of mechanical function is a matter of proper balance between bone deposition 
and bone absorption. Bone absorption, in turn, is related to such diverse 
factors as the growth of air sinuses, the formation of bone marrow, and the 
storage of calcium salts, so that bone deposition must always be adequate to 
allow for these nonmechanical factors in bone morphology. 

While the thickness and internal structure of bone are related to its use, 
the growth of bone, especially in so far as this is the result of cartilage 
growth, is, to a considerable extent, independent of use. Growing bone, how- 
ever, is susceptible to deformation resulting from abnormal forces acting upon 
it, provided that these forces are continuous. In the postnatal growing skull 
corresponding metaphyseal regions are present in relation to the growth 
cartilages of the cranial base, mandibular condyles, and nasal septum. 

Bone normally undergoes changes in form during growth. Abnormal 
form, therefore, can be produced by abnormal forces acting upon normal bone 
during its growth. In ‘‘postural’’ scoliosis, however, no deformity of bone 
structure occurs. 

Skull deformity can be produced by the removal or paralysis of muscles 
and by the use of cradle boards in infaney. These deformities are not pro- 
duced by the pressure exerted by the apparatus itself but by a change in the 
direction of growth on the part of the growing brain or growth-regulating 
cartilages. Cranial deformities of another category are the result of growth 
failure on the part of the growth-regulating cartilages of the cranial base, 
nasal septum, and mandibular condyles. These include achondroplasia, Mon- 
golism, and hypertelorism. 

If the bone structure is itself abnormal, as in rickets or Paget’s disease, 
then normal forces will produce abnormalities of bone form, and again the 
chief sites of deformation are situated at the region of most active growth. 

The form of the lower jaw ean be analyzed into more than one element. 
If the muscles of mastication atrophy as the result of disuse, injury, or old 
age, the shape of certain parts of the bone changes. In old age both the 
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coronoid process and the angle of the mandible show loss of bone substance. 
In a similar manner, if the teeth are shed or extracted, the alveolar bone be- 
comes resorbed. The total length of the mandible from condyles to chin, how- 
ever, is not affected as a result of these local changes in form. Therefore, we 
can analyze the mandible into a basal element, alveolar element, and muscular 
processes. While the structure of the bone changes throughout with changes 
in the degree of use, the associated changes in form are much more loealized 
and are closely related to the developmental history of the bone. 

The Eskimos have developed the muscles of mastication to a greater de- 
gree than is seen in most human races. 

The ability of the craniofacial skeleton to respond to the functional de- 
mands of increased masticatory activity is, to a large extent, determined by a 
genetically controlled plasticity of bone. It is probable that the Eskimo has 
an inherent tendency toward the development of massive bony structure which 
is fully expressed in his primitive environment and which is not expressed 
under the conditions of modern civilization. 

The degree of development of the muscles of mastication and of the denti- 
tion with which such development is related can modify the form of the skull 
through certain structural changes, such as the development of sagittal crests, 
the size of the mandibular ramus and lateral pterygoid plates, the thickness of 
the cortical bone, and therefore the robustness and size of the body of the 
mandible and the development of the facial buttress systems. However, the 
development of the muscles does not determine the total form of the skull and 
especially such regions as the cranial base, the basal element of the mandible, 
the orbital cavities, and the nasal cavities. Quite independently of muscle 
function and development, the growth of the brain, eyeballs, and nasal cavities 
and the growth of the cartilage of the cranial base, mandibular condyle, and 
nasal septum play an important part in contributing to the development and 
form of the skull. 

Townsley produced evidence that not only may the structure of bone be 
associated with function in ontologie development, but that mechanically 
determined structures may present themselves as hereditary features in 
young bones which, in the particular individual, have been protected experi- 
mentally from the stresses and strains of muscle pull and weight-bearing. 
This hereditarily determined structure of bone may be related to increased 
muscular coordination and differentiation in association with the phylogenetic 
development in complexity on the part of the central nervous system, 

The relation of muscle function to the structure and form of the skull 
is summarized as follows: 


1. In the skull certain elements of the adult form are entirely independent 
of muscle growth and action but are related to the growth of other organs and 
tissues. 


2. Certain elements of structure and form are related to muscle function 
through phylogenetic development and develop in a particular individual 
to a certain degree independently of the development or action of the muscles 
of that individual. 


3. Certain other elements of structure and form, chiefly concerned with 
actual size or thickness or strength of parts, depend for their full development 
upon the degree of muscular function in the individual. 


It is probable that cranial form is determined largely by the pattern of 
growth of the brain itself and this is largely determined before the muscles 
have reached their full functional development. 
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The process of muscle migration may consist of the extension of its area 
of attachment, as in the temporal muscle or in a change in position with the 
acquisition of new attachments and a new function. Associated with the 
process of muscle migration there is often a marked change in the morphology 
of the adjacent skeleton. 

There is evidence of a correlation between growth of the temporal muscle, 
the formation of bony superstructures developed in relation to the muscle 
growth, and the degree of development of the dentition. 

Bunak also finds that there is a close, but not a full, correspondence 
between the extent of the temporal muscle, the size of the canines, and the 
development of the lower jaw. 

The temporal ridges develop where the fascia covering the temporal 
muscle is attached to the fibrous outer layer of the periosteum. Along the line 
of union of the two fibrous layers, the underlying cellular osteogenetic layer 
of the periosteum forms a bony ridge. As the muscle migrates upward and 
backward with growth, the bony ridge moves before it by a process of resorp- 
tion and redeposition of bone until, in the male gorilla or baboon, the two 
ridges come together along the midline above the sagittal suture. Here the 
fasciae covering the temporal muscles of the two sides of the skull meet and 
run together to the underlying bone, forming a two-layered fibrous septum 
between the muscles. Ossification extending into this fibrous septum produces 
a midline sagittal crest. In the same way, at the back of the skull, crests are 
formed between the temporal muscles and the neck muscles attached to the 
occipital bone. 

The masseter muscle is attached to the outer surface of the ramus of the 
mandible between the mandibular notch and the lower border. It is generally 
held that there is a correlation between the breadth of the ramus and the 
degree of development of the muscles of mastication. 

The range of variation for tooth dimensions is less variable than for the 
ramus breadth. Tooth size is regulated by genetic factors only, while ramus 
breadth is modified to a considerable extent by the use of the muscles of 
mastication. Certain other mandibular measurements show no such correla- 
tion. These inelude the total length of the body of the mandible from the 
back of the condyles to pogonion and the bicondylar width. 

Hrdlicka stated that variability between the jaws of living human races 
is least for mandibular length and greatest for breadth of the ramus and thick- 
ness of the body. Bicondylar width is related to the width of the cranial base 
which carries the glenoid fossae. The length of the mandible is related to the 
stature of the body. As the stature increases, however, the relative length of 
the mandible decreases, that is, the rate of growth of the mandible lags behind 
the rate of skeletal growth. 

The lack of any direct correlation between mandibular length and breadth 
of the ramus may be shown by comparing the ramus breadths of the mandible 
in which this dimension is greatest with the mandibular lengths of the same 
jaws. In modern man the chin is an expression of a reduction of the alveolar 
element, not of an increase in the length of the body of the mandible. 

Those elements in mandibular growth which are least affected by the de- 
gree of development of the muscles of mastication or of the dentition depend 
upon the conversion of cartilage into bone, and in this respect there is a 
similarity between the growth in length of the mandible and the growth of a 
long bone. Muscle paralysis has much less effect upon the length of a limb 
bone, which depends upon eartilage growth, than upon its thickness and the 
development of its muscular processes, which depend on the relationship of 
bone deposition to bone absorption. 
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The angle of the mandible gives attachment to both the masseter and 
internal pterygoid muscles. In carnivorous marsupials the angle region 
reaches its fullest degree of development and shows two well-developed 
flanges—an inner one for the pterygoid muscle and an outer one for the 
masseter muscle. In massive male human mandibles there is often an eversion 
of the lower border of the jaw at the angle which indicates the method of 
development of the marsupial flange. When the motor nerve to a muscle is 
cut, the muscle undergoes atrophy. 


Atrophy of a much more limited nature occurs if a muscle is not used. 


It appears probable that the motor nerves to striped muscle are responsible 
not only for their tone, contraction, and relaxation, and for maintaining the 
normal size and structure of the muscle fibers (trophic action) but also for 
their growth. It is significant that nerve and muscle are similar in that both 
early lose the power of growth by cell division but continue to grow by in- 
crease in cell size or hypertrophy in relation to the demands of function. 


Both motor and sensory nerves continue to grow after birth, and this 
growth is associated with muscle growth. The sensory nerves associated with 
the teeth increase in size as the dentition develops, and in animals with well- 
developed incisors or canines a large number of sensory fibers arise in associa- 
tion with the periodontal membrane of these teeth. 


Teeth are sense organs as well as organs of mastication. The sensory 
nerve endings of the periodontal membrane are stimulated during mastication 
and act as part of the muscle-regulating proprioceptive apparatus. Associated 
with the various specialized dentitions, there is a specialized pattern of sensory 
nerves and of their connections within the central nervous system. 
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News and Notes 


Pacific Coast Society of Orthodontists 
Membership Requirements 


.¥ In conformity with the A.A.O, membership requirements the P.C.S.O. has set forth 


. the following requirements, These have to do with the associate training program, but 


Item IIT applies to all applicants. 


I. Senior Associate or Preceptor. 


A. 


B 
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The Senior Associate must be an active member of the A.A.O., which membership 

must be continuous for the previous eight years. 

The Senior Associate must be conducting a full-time practice. 

He must notify the Chairman of the Membership Committee of the P.C.S.O. of in- 

ception, completion, or termination of the association within thirty days. 

1. The Senior Associate shall make formal application to the Membership Committee 
for the privilege of accepting each student for training. 

. Upon receipt of this application, a standard questionnaire shall be sent to the 
Senior Associate. The questionnaire will be the same for all applicants and 
the questions listed will be such as to give the Committee the basic information 
it would require in determining the fitness of the Senior Associate to act in that 
capacity. This questionnaire is not final, nor does it preclude the Committee 
from using other methods of seeking information. 

3. Should the Committee refuse the applicant, the said applicant has the privilege 

of appeal to the Board of Directors, whose decision shall be final. 

4. The Senior Associate will be allowed to train only one student at a time. 

5. The Senior Associate shall file with the Committee a detailed outline of the 

course of instruction he proposes to give the student. This he shall attach 


bo 


to the application. 


II. Junior Associate or Student. 
A. 


The Junior Associate shall make formal application to the Membership Com- 
mittee of the component society for permission to become a student of the Senior 
Associate of his choice. Should the component committee deny the Junior As- 
sociate’s application, he shall have the right of appeal to the Membership Com- 
mittee of the P.C.S.0., and should they deny his appeal, he may then appeal to the 
Board of Directors, whose decision will be final. 


. A standard questionnaire shall be filed with the committee by the student. 
. The Junior Associate shall spend full time in the exclusive practice of orthodontics 


in the office of the Senior Associate. 


. The clinical and laboratory work of the student shall be open to inspection by 


the committee at all times. 


. At the end of his first and second years the Junior Associate shall submit progress 


reports of his clinical and laboratory work to the Membership Committee of his 


398 


: 
ai 
M4 
| 
% 
2 
. 
> 
‘ 
C 
é 
: 
| 


Volume 44 
Number 5 


NEWS AND NOTES 399 


component society. At the end of the second year the student shall be prepared 
to take an examination in the theory of orthodontics from this same committee. 
A report of the student’s progress shall be sent by the component committee to 
the Membership Committee of the P.C.S.0. at the end of both the first and sec- 
ond years. The committee shall inform the Senior Associate of the progress made 
by the Junior Associate at this time. 

F. The Junior Associate, upon completion of eighteen months of preliminary train- 
ing, shall be eligible for associate membership in the P.C.S.O. 

G. At the end of the third year the student shall present evidence of his clinical 
ability to the Membership Committee of the P.C.S.O. and shall be examined by 
that committee as to his general knowledge of the science of orthodontics. 

H. The Junior Associate shall be expected each year to take at least one of the short 
courses offered by the dental colleges or recognized orthodontic educators, Mem- 
bership in a recognized study will be acceptable. 

I. No clinical work shall be performed by the Junior Associate without the personal 
supervision of the Senior Associate except during sickness or while the Senior 
is on vacation. 

J. Upon successful completion of this program, the Junior Associate shall be recom- 
mended to the Board of Directors of the P.C.S.0. for active membership in the 
Society. 

K. Should either the Junior Associate or the Senior Associate become dissatisfied 
with their association, either or both shall have the privilege of presenting his 
case to the Membership Committee of the P.C.S.O. 


III, All Applicants for Membership (College- or Associate-Trained). 

A. In evaluating the qualifications for membership of any applicant, the Membership 
Committee of the P.C.S.O. shall satisfy itself that the applicant possesses the neces- 
sary knowledge, both mechanical and biologic, to render competent orthodontic 
service. 

Note: The above rules and regulations were made necessary by the changes in the 
constitution and bylaws of the American Association of Orthodontists as passed in May, 
1957, at the annual meeting in New Orleans. These were to become effective May 16, 
1957. However, since there were a few instances in which persons started under the pre- 
vious rules and were unfortunate victims of these changes, they will be given special con- 
sideration by the Membership Committee, so that they may continue to active member- 
ship. 


Greater New York Dental Meeting 


The thirty-fourth Greater New York Dental Meeting, recognized as one of the 
largest in the world, with outstanding comprehensive coverage of dentistry, will be held 
at the Hotel Statler, New York, N. Y., Dec. 8 through 12, 1958. This meeting is sponsored 
by the First and Second District Denta] Societies of the State of New York under the 
direction of Dr. Adolph G, Wagner, General Chairman, Participants from all over the 
United States, Canada, and across the seas will bring the latest in professional techniques, 
scientific researches, and knowledge of diagnosis and treatment, 


Death of Dr. Abram Hoffman 


We regret to report that Dr. Abram Hoffman of Plantation, Fort Lauderdale, Florida, 
died on Feb. 23, 1958, at the age of 83 years. An obituary will appear in the June issue of 
the JOURNAL. 
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New Assistant for Dental Services 


Brigadier General James 8. Cathroe, USAF (DC), has been appointed Assistant for 
Dental Services to succeed Major General Marvin E. Kennebeck, USAF (DC), who retired 
on Jan. 31, 1958, it was announced by Major General Dan C. Ogle, USAF Surgeon General. 


Official U.S. Air Force Photo. 


BRIGADIER GENERAL JAMES S. CATHROE 


A native of Omaha, Nebraska, General Cathroe received his Doctor of Dental Surgery 
degree from Creighton Dental School, Nebraska, in 1928. He entered on active duty with 
the Army that year and served his internship at Letterman General Hospital, San Fran- 
cisco, California. 

General Cathroe transferred to the Air Force in July, 1949, where his assignments 
have included duty as Command Dental Surgeon of Eastern Flying Training Command, 
Caribbean Air Command, and Air Training Command. He was appointed Deputy Assistant 
for Dental Services in 1955. 

General Cathroe is a member of the American Dental Association and the Fédération 
Dentaire Internationale. 


Orthodontic Directory of the World 


Information blanks have been sent out for the 1958 edition of the Orthodontic Di- 
rectory of the World. If anyone eligible for listing has not returned his information 
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blank, he is urged to do so at once. Those who have not received the blanks may write 
the Orthodontic Directory of the World, 1915 Broadway, Nashville 4, Tennessee, requesting 
an information blank for possible eligibility, 


Notes of Interest 


Dr. Robert B. Clark announces the removal of his office to 1112 Harvey Bldg., West 
Palm Beach, Florida, practice limited to orthodonties. 


Oliver E. Nobert, D.D.S., announces that his practice is now limited to orthodontics, 
220 W. Court St., Rome, New York. 

H. C, Pollock, Sr., D.D.S., and E. V. Holenstine, D.D.S., announce the removal of 
their office to 8229 Maryland Ave., Clayton, Missouri, practice limited to orthodonties. 


Dr. Paul P. Ruedemann announces the continuation of the practice of the late Dr. 
John T. Fleming, Bridgeport City Trust Bldg., 955 Main St., Bridgeport, Connecticut, prac- 
tice limited to orthodonties. 


Dr. Saul M. Sacks announces the opening of an office at 600 Edgewood Dr., Westbury, 
Long Island, New York, practice limited to orthodonties. 


Harry H. Sorrels, D.D.S., announces the new location of his office for the practice of 


orthodonties at 2751 Northwest Expressway, Oklahoma City, Oklahoma. 


Herbert Weissbach, D.D.S., and Jerome W. Yarett, D.D.S., announce the opening of 
an office at 141-05 Northern Blvd. at Bowne St., Flushing, New York, practice limited to 
orthodonties. 


Forthcoming meetings of the American Association of Orthodontists: 
1959—Statler Hotel, Detroit, Michigan, May 4 to 7. 

1960—Shoreham Hotel, Washington, D. C., April 24 to 28. 
1961—Denver, Colorado. 

1962—Los Angeles, California. 
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OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the 
American Association of Orthodontists and its component societies. The Editorial 
Board of the JOURNAL is composed of a representative of each of the component 
societies. 
American Association of Orthodontists 
(Next meeting May 4 to 7, 1959, Detroit) 
President, Franklin A. Squires ~ Medical Centre, White Plains, N. Y. 
President-Elect, Edward C. Martinek ae, Detecit, Mich. 
Vice-President, George H. Siersma Republic Bldg., Denver, Colo. 
Secretary-Treasurer, Earl E. Shepard ~ ~ ~ ~- 8230 Forsyth, St. Louis, Mo 


Central Section of the American Association of Orthodontists 
(Next meeting Sept. 29-30, 1958, Cedar Rapids) 
President, Frederick B. Lehman - 1107 Merchants National Bank Bldg., Cedar Rapids, Iowa 
Secretary-Treasurer, William F. Ford - . - - - 575 Lincoln Ave., Winnetka, III. 
Director, Elmer F. Bay ~- ~ ~ ~ ~ = ~ -~ ~- 216 Medical Arts Bldg., Omaha, Neb. 


Great Lakes Society of Orthodontists 
(Next meeting Nov. 2-5, 1958, Pittsburgh) 


President, Edwin G. Flint - ~ ~ ~ ~ ~ ~ ~- 8047 Jenkins Arcade, Pittsburgh, Pa. 
Treasurer, D. C. Miller . . . =. = « - - - 40 South Third St., Columbus, Ohio 
Director, Robert E. Wade - ~- ~ ~ ~ ~ ~ ~ ~ «= 827 E. State St., Columbus, Ohio 


Middle Atlantic Society of Orthodontists 
(Next meeting Oct. 12-14, 1958, Atlantic City) 
President, Gerard A. Devlin ~ 121 Prospect St., Westfield, N. J. 
Secretary-Treasurer, Paul A. Deems O38 Park Ave., Baltimore, Md. 
Director, George M. Anderson ~ ~ - "3700 North Charles St., ’ Baltimore, Md. 


Northeastern Society of Orthodontists 
President, Clifford G. Glaser ~ —- - - - - = 1255 Delaware Ave., Buffalo, N. Y. 
Secretary-Treasurer, David Mossberg » .« Gontral Park &., New York, N. Y. 
Director, Norman L. Hillyer ~ ~ ~ ~ ~ ~ ~- 230 Hilton Ave., Hempstead, L. I., N. Y. 


Pacific Coast Society of Orthodontists 
President, Richard Railsback. ~ ~ ~ ~ 1333 Grand Ave., Piedmont, Calif. 
Secretary-Treasurer, Warren Kitchen. 2037 Irving St., San Francisco, Calif. 
Director, Richard Railsback ~ ~ ~ ~ ~ ~ ~ - ~ 1833 Grand Ave., Piedmont, Calif. 


Rocky Mountain Society of Orthodontists 
(Neat meeting Sept. 7-9, 1958, Moran, Wyo.) 


President, George E, Ewan ~- - - Bank of Commerce Bldg., Sheridan, Wyo. 
Secretary- Treasurer, H. Carlyle Pollock, South Colorado Blvd., Denver, Colo. 
Director, Ernest T. Klein ~ ~ ~ ~ ~ ~ Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists 
(Next meeting Oct. 19-24, 1958, ‘‘M. V. Arosa Sky’’) 


President, John A. Atkinson ~ ~ ~ ~ ~ ~ - -~ ~~ 898 Starks Bldg., Louisville, Ky. 
Secretary-Treasurer, H. K. Terry hte - - = 2742 Biscayne Blvd., Miami, Fla. 
Director, Edgar Baker - ~ ~ ~ ~ ~ ~ ~ =~ ~- Professional Bldg., Raleigh, N. C. 


Southwestern Society of Orthodontists 
(Next meeting Oct. 5-8, 1958, Little Rock) 


President, Thermon B. Smith ~ ~ ~ ~ ~ ~ ~ = 1122 W. Capitol, Little Rock, Ark. 
Secretary-Treasurer, Harold 8S. Born 908 8. Johnstone, Bartlesville, Okla. 
Director, Nathan Gaston ~ ~ ~ ~ ~ ~ ~ ~ ~ - = 701 Walnut St, Monroe, La. 


American Board of Orthodontics 


President, Lowrie J. Porter ~ - ie - - - 41 East 57th St., New York, N. Y. 
Vice- President, William R. Humphrey Republic Bldg., Denver, Colo. 
Secretary, Wendell | University of California School of Dentistry, 

The Medical Center, San Francisco, Calif. 
Treasurer, Jacob A. Salzmann -~ 654 Madison Ave., New York, N. Y. 
Director, L. Bodine Higley - - - - ~- University of North Carolina, Chapel Hill, N. C. 
- 708 Church St. Evanston, Ill. 
Dipester, "608 Medical Arts Bldg., Knoxville, Tenn. 
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Short (.091”) 


Ordering 
—Edgewise— code No. 


G-1TN 
G-1TM 
G-1TL 

G-21N 
G-2T™™ 


003” x .125” x 14" (narrow) 
003” x .125” x 134” (medium) 
x .125” x 14” (long) 
x 125” x 13%” (narrow) 
004” x x 134” (medium) 
G-2TL .004" x 125” x 14” (long) 
G-16TN .004” x .094” x 134” (narrow) 
G-16TM .004” x .094” x 134" (medium) 
G-16TL .004” x .094” x 1,” (long) 


ANTERIOR CONVEX BAND STRIP* 
G-7IN .004” x 4" x 134” (narrow) 

G-7TM .004” x 4" x 1%" (medium): 

G7TL .004” x 4%" x 1%" (long) 


TWIN BRAC CKETS—Edgewise 


with soldered backs for precision mounting 
Medium (.140”) 


STRAIGHT TEMPERABLE BAND STRIPS WITH TWIN BRACKETS 


CONTOUR BAND STRIPS WITH TWIN BRACKETS 
(All Made of Temperable Precious Metal) 


Long (.170”) 


Ordering 
Code No. 
G-17TN .005” x 094” x 134” (narrow) 
G-17TM .005” x .094” x 124” (medium) 

G-17TL .005” x .094” x 134” (long) 
G-18TN .004" x .125” x 2” (narrow) 
G-18TM .004” x .125” x 2” (medium) 
G-18TL .004” x .125” x 2” (long) 
G-19TN .005” x .094” x 14%” (narrow) 
G19-TM .005” x .094” x 14" (medium) 
G-19TL .005” x x (long) 


CUSPID CONTOURED STRIP** 
G-12TN 134" long (narrow) 

G-12TM 134” long (medium) 

G-12TL 124” long (long) 


BICUSPID CONTOURED STRIP** MOLAR CONTOURED STRIP** 


G-9TN 134" long (narrow) G-14TN 24” long (narrow) 
G-9TM 134" long (medium). G-14TM 214" long (medium) 


G-9TL 124" long (long) G-14TL 214” long (long) 


*Designed by Dr. J. W. Adams **Designed by Dr. W. B. Downs 


BRACKETS Edgewise WITH 
DOUBLE ROTATING ARMS 


These brackets, designed by Dr. Paul D. Lewis, are particu- 
larly useful to increase stability from three points of contact. 
Like all Aderer precious metal brackets, they are machined to the close toler- 
ance of fine precision instruments, are extremely strong and high fusing. Avail- 

able in short or long; also mounted on straight or contoured band strips. 


SEND FOR ILLUSTRATED PRICE LIST 


JULIUS ADERER, INC. 


21-25— 44TH AVENUE 5 SOUTH WABASH AVENUE 
LONG ISLAND CITY 1, N. Y.. 


May, 1958 
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Out of this World! 
Although we stand on the threshold of space 
travel, there are times when the ability to stay 
put is important. We're thinking, naturally, of 
S-C Dental Cement. Here’s a product that really 
gets a grip on a dental appliance. Even the 
stress of chewing and the washing action of 
oral fluids won’t make it let go. S-C Cement 
stays where it’s needed, where it can do the 
best job for your patients. Dentists everywhere 
know that S-C Dental Cement’s superior qual- 
ity is out of this world—but they also know it's 
right down to earth in economy and efficiency. 

Like to try a free sample? Just fill out and 
mail the coupon (in your professional envel- 
ope, please). You'll discover the advantages 
of S-C Cement in your own practice. Write 
to us today. 


S-C CEMENT 


A FREE BOOKLET that gives ‘‘The 
Low-Down on a High Quality Dental 
Cement” is available, If you would 
like a copy of this informative pub- 
lication, check the attached coupon. 


PRACTICAL PROCEDURES WITH THE 
TWIN WIRE APPLIANCE 


DR. CLAIRE K. MADDEN 


This is the course that Dr. Madden gave at 
Columbia University and Utrecht, Holland 


$8.00 


Send order with remittance to: 


LEO L. BRUDER 
1 DeKalb Ave. Brooklyn 1, N. Y. 


Specializing in out of print Dentistry 


ORTHODONTIST—Wanted for exclusive Wisconsin practice. 
Graduate training in Edgewise required. Excellent oppor- 
tunity for the man qualifying—junior partnership leading 
to purchase. Please send full details in first letter. In- 
quiries will be treated strictly confidential. Reply to Box 
OX, American Journal of Orthodontics, 3207 Washington 
Bivd., St. Louis 3, Mo. 


ILLINOIS. Part-time association desired by 
university-trained, experienced, orthodontist 
in Edgewise appliance for Chicago or sub- 
urbs. Reply to Box CM, American Journal 
of Orthodontics, 3207 Washington Blivd., St. 
Louis 3, Missouri, 


CALIFORNIA—Orthodontist, age 35, mar- 
ried, completing graduate training at the 
University of Illinois, in or about June, 1958, 
seeking association in busy orthodontic prac- 
tice with view to partnership or purchase. 
Please reply to Box LA, American Journal 
of Orthodontics, 3207 Washington Bivd., St. 
Louis 3, Missouri. 


ORTHODONTIST—W anted for full-time 
association, exclusive downtown Detroit 
practice. New completely equipped office. 
Exceptional opportunity. Inquiries in strict- 
est confidence. Reply Box GL, American 
Journal of Orthodontics, 3207 Washington 
Blvd., St. Louis 3, Missouri, 


Oj 
STRATFORD-COOKSON COMPANY 
261-63 South 3rd Street. Phila. 6, Pa. 
Please send me the following, without any charge 
or obligation: 


1) S-C CEMENT Sample () CEMENT Booklet 


Dr 


ORTHDONTIST—California licensed— 
Completing university training in edgewise 
technique in June—desires full- or part-time 
association or location in Southern California. 
Age 29, military obligation completed. Reply 
to Box AF, American Journal of Orthodon- 
tics, 3207 Washington Blvd., St. Louis 3, Mo. 


ORTHODONTIST. Completing university 
training in all the major techniques, desires 
permanent association, partnership or pur- 
chase of established practice in New York 
City er State. Please reply Box MA, Amer- 
ican Journal of Orthodontics, 3207 Washing- 
ton Bivd., St. Louis 3, Mo, 
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WILKINSON 


PRECIOUS METAL 
ORTHODONTIC 
MATERIALS 


Edgewise Brackets 


Double-Width Edgewise 
Brackets 


Lewis Edgewise Brackets 


Siamese Edgewise Brackets 


® Ribbon Arch Brackets 
¢ Alignment Washers 

Band Materials 
Arch Wires 
Rotating Spring Wires 
Solder Wires 


THE 
WILKINSON COMPANY 


BOX 303 
SANTA MONICA, CALIF. 


May, 1958 


brush spaced for embrasures. 


T_T COMPANY, BOX 737, PALO ALTO, CALIFORNIA 


A new, short bristle, 
contour-trim ORTHODONTIC 


Clears wires. 


Adapted to contour. 

Long end-tuft for picking. 
Reaches second molars. 

Children like “shorty”. 


Free sample on 
request. Send your 
druggist’s name & address. 
For professional rate, order from 
NITEK CORP., 275 N. Halstead Ave., 
Pasadena 8, California 
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ENCOURAGEMENT 
PROGRESS 


. The American Cancer Society’s annual Spring Crusade is 
k the climax of its year-round attack on cancer through 
research, professional and lay education, and service to 
sg the stricken. A study of the cancer scoreboard indicates 
— that steady progress is being made. More and more lives 
a? are being saved. Progress encourages more progress. 
: Earlier diagnosis, new methods of treatment and a 
. greater public awareness have contributed to this progress. 
It is often said that the life of the cancer patient is in the 
hands of the first physician he consults. The Society, there- | 
fore, conducts a broad professional education program, 
making available to doctors, through literature, films, ye 
4 exhibits, and other materials, information on the latest 
a4 advances in detection, diagnosis and treatment. 
ee As the Society aids the doctor, so does its large corps of 
volunteers aid the cancer patient with dressings, transpor- 
tation, home care, medication and a host of other vitally 
needed services. 
| For the past two years, the theme of the Society’s annual 
Crusade has been “Fight Cancer with a Checkup and a 
- Check.” That Americans everywhere are learning the value 
i of the annual health checkup in the fight against cancer, is 
evidenced by the fact that doctors report they are now 
seeing more cancer in its earliest stages than ever before. 
That American men and women have a personal stake 
sg in the program of the American Cancer Society is demon- 
_— strated by the public’s generous support of the Crusade. 
a This year the goal is $30,000,000 and we are confident that 
our people will meet the challenge... will “fight cancer 
with a checkup and a check” in the encouragement of 
further progress. 


Lowell T. Coggeshall, M.D., President 
American Cancer Society 
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For Controlled Force the 


proven, widely accepted 


Headgear 


1. Direction of force varied by simple ad- 
justments. 

2. Amount of force varied as desired by 
selection of standard types of ligatures. 

3. Maximum patient cooperation assured 
because 9f ease of application and use. 

4. Can be used repeatedly by sterilization 
of button mechanism, and replacement 
of ribbon assembly at a very nominal cost. 

5. Precision workmanship guaranteed. 


Brochure and price information on request 


SPECIALIZING IN RETAINING 
APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 
995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA | 
Phone: REpublic 3-1658 


For THE ORTHODONTIST AND THE 
GENERAL PRACTITIONER WHO CarEs. 
Stupy MopELs OF PERFECTION 
ARTISTICALLY HAND SCULPTURED, 
HAND POLISHED AND PRINTED TO 


Your SPECIFICATIONS. 


2067 BROADWAY 
NEW YORK 23, N. Y. 
TRAFALGAR 7-4925 


COAST-TO-COAST-SERVICE 


Information available upon request. 
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OU’VE said good-by to the 
bride who was once your little girl, and to that handsome 
boy who is now your son. The youngsters are on their 
own: and so, after twenty-odd years, are you! Now is the 
time to think of yourselves— your pleasures, your security, 
your eventual retirement. A good time to start putting part 
of your savings away in safe, sure, United States Savings 
Bonds. Where nothing can touch your principal. And where 
your money earns 34% when bonds are held to maturity. 
Series E Bonds grow in value, year by year—and Series H 
Bonds pay you interest twice a year. Whichever you choose, 
start your bond program today! When financial independ- 
ence counts, count on U.S. Savings Bonds! 


The U.S. Government does not pay for this advertisement. It is 
donated by this publication in cooperation with the Advertising 
Council and the Magazine Publishers Association, 
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J he Fines Cophalometer 


Design tested and approved by a leading cephalometric research laboratory 


1 Easy to install 
2 Light weight 
3 Fits any office layout 


4 Ease of operation 


The Wehmer cephalometer meets the exacting requirements of research and the con- 
venience of the private office. Its superior design incorporates the prescribed standards of 
cephalometric roentgenography with new and outstanding features not present in other 
moderately priced equipment. 


Illustrated brochure available on request 


B. F. WEHMER x.-ray SPECIALTIES 


BEVERLEY PRINTER S=1147 Grand se., elizabeth, N. J. 


Gentlemen: Please print [] my NAME and ADDRESS on the front || [J] with no name 
cover of each booklet. or address. 


of “ORTHODONTICS for my PATIENTS and their PARENTS,’* for which I ENCLOSE 
my check made payable to BEVERLEY PRINTERS. 


: PRINT MY NAME and ADDRESS on the front cover of each booklet as follows, or, if no 
name or address is to be imprinted, mail booklets to: 


(PLEASE PRINT OR TYPEWRITE) 


Please be certain that remittance is enclosed. Establishing a billing system 
would only increase our cost and consequently yours. 


*This is the only booklet we now publish. Color of paper or print may vary, but quality of 
stock, text, and accompanying photos and illustrations will remain the same. 


[Our next “Go to Press Date” will be June 25th] 


; May, 1958 Page 23 


: 
4 | 
— 
cal 


Just Published 

4th ed. 535 pages, 
X 934" 

366 illustrations 
Price, $12.50 


By HENRY M. GOLDMAN, D. 
M.D., F.A.C.D., Director of the 
Riesman Dental Clinic, Beth 
Israel Hospital, Boston; Chair- 
man of the Department and 
Professor of Periodontology, 
Graduate School of Medicine, 
University of Pennsylvania; 
and D. WALTER COHEN, D. 
D.S., Assistant Professor of 
Oral Medicine and Oral Histo- 
pathology, School of Dentistry, 
University of Pennsylvania. 


today from 
THE C. V. MOSBY CO. 


You'll get that “I Could Do That” 
feeling from this study of 


PERIODONTIA 


The Art and Science of Examination and Diagnosis 
of Manifestations of Periodontal Diseases 


Stimulating New Chapters in This Edition 


@ The Role of Bacteria in Periodontal Disease 
Radiographic Interpretation 
@ Periodontal Disease in Children 


@ Gingival and Oral Manifestation of Infectious Der- 
matologic and Systemic Disease Origins. 


Correlating etiology and diagnosis to the underlying 
tissue changes, the new 4th edition of PERIODONTIA 
presents the anatomy, histology, physiology and pa- 
thology of the periodontium in such a fashion that it 
is easy to understand the basic principles involved. 
Because the presentation is so vivid and clear, the 
reader is left with the “I could do that” feeling. 


Unlike earlier editions of this book which included 
treatment, this revision presents just the principles 
and procedures of examination and diagnosis of perio- 
dontal manifestations and supports these procedures 
with information concerning the investing and sup- 
porting structures of the teeth. Because therapy is 
so thoroughly and adequately discussed in a separate 
volume, PERIODONTAL THERAPY by Goldman- 
Schluger and Fox, it is left out of this edition. 


Emphasizing that each case is an entity in itself, the 
book shows that it is of vital importance to have a 
complete picture in order to institute proper treat- 
ment. The reader is led carefully from the anatomy, 
histology and physiology of the periodontium through 
the pathology to a consideration of the multiple etio- 
logic factors. 


Mark and Mail This Coupon Today! 


The C. V. Mosby Company 
3207 Washington Blvd., St. Louis 3, Missouri. 


Gentlemen: 


Please send me on 10 day approval a copy of 
Goldman-Cohen PERIODONTIA priced at $12.50. I 
understand that if I am not completely satisfied, 
I can return the book within 10 days and my 


3207 Washington Blvd. 
St. Lovis 3, Mo. 


money will be completely refunded. 
[]Payment enclosed []Charge my account 


Doctor 


Ortno-5-58 
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FIXED 


SPECIALISTS LABORATORY FOR ORTHODONTISTS 


APPLIANCES 


TOOTH POSITIONERS 


Scientifically made for the utmost of movement and comfort 


STUDY MODELS 


Beautifully finished and stamped, when requested 
PRICE LIST ON REQUEST. 


SPECIALISTS LABORATORY FOR ORTHODONTISTS 
2112 Broadway, New York 23, N.Y. 
TRafalgar 4-6800 


For those who discriminate. 


REMOVABLE 


Preserve Your Journals 
With This 


4 ones 


Volume File 


Specially .designed and produced for 
American Journal of Orthodontics, this file 
will keep one volume, or twelve issues, clean, 
orderly and readily accessible. Picture this 
distinctive, sturdy Volume File on your book- 
shelf. Its rich red and green Kivar cover 
looks and feels like leather, and the 16-carat 
gold leaf hot-embossed lettering makes it a 
fit companion for your finest bindings. 


The Volume File is reasonably priced, in 
spite of its costly appearance. It is sent post- 
paid, carefully packed, for $2.50 each. Most 
subscribers will find it more convenient and 
economical to order 3 for $7.00 or 6 for 
$13.00. When ordering specify file for 
American Journal of Orthodontics. Send 
check with order. Satisfaction guaranteed. 
Can be sent to U.S. and Possessions only. 
For prompt shipment, order direct from 


Jesse Jones éx Corps. (Since 1843) 


FOURTH AND THOMPSON STREETS, PHILADELPHIA 22, PENN. 
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INDEX TO ADVERTISERS 


Please mention “American Journal of Orthodontics” when writing 


to our advertisers—it identifies you 


American Cancer Society -.---------- 20 
Betta Orthodontic Supplies ~-.------ 3, 5 
19 
18 


Englehard Industries, Inc., Baker Den- 


1 
Jones & Hauck Box Corps., Jesse --.._ 25 
Olympic Laboratories ~........------ 21 


Orthodontic Classified Advertisements 18 


Orthodontic Specialties Laboratory _-. 13 


Rocky Mountain Metal Products_-_ 8, 9, 16 


Specialists Laboratory for Orthodon- 


25 
Stratford-Cookson Company --------- 18 
Thrombley, Gilbert W. -------------- 11 
T-P -Laboratories;: Ime. ........--..-- 10 
United States Savings Bonds ~-----~-- 22 
Unitek Corporation 14, 15 


Wallace Laboratories 


White Dental Manufacturing Company, 


Wilkinson Company, The ~----------- 19 


Williams Gold Refining Company, Ine. 


While every precaution is taken to insure accuracy, we cannot guarantee against the 
possibility of an occasional change or omission in the preparation of this index, 
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AMERICAN JOURNAL OF ORTHODONTICS 


Published by THE C. V. MOSBY COMPANY, 3207 Washington Blvd. 
St. Louis 3, U. S. A. 


Entered at the Post Office at St. Louis, Mo., as Second-class Matter 


Published Monthly. Subscriptions may begin at any time. 


Official Publication of The American Association of Orthodontists, 
its component societies and The American Board of Orthodontics 


Editor-in-Chief 
H. C, Pollock, St. Louis, Mo. 
Assistant Editor—Ear!l E. Shepard, St. Louis, Mo. 
Editor of Abstracts and Reviews—J. A. Salzmann, New York, N. Y. 


Sectional Editors 


Charles R. Baker, Evanston, IIl. Henry F. Hoffman, Boulder, Colo. 
Henry D. Cossitt, Toledo, Ohio Raymond C. Sheridan, South Orange, N. J. 
Joseph D. Eby, New York, N. Y. James D. McCoy, Beverly Hills, Calif. 


William E. Flesher, Oklahoma City, Okla, Oren A. Oliver, Nashville, Tenn. 


EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. H. C. Pollock, 8229 Maryland Ave., St. Louis 24, Mo., U. S. A. 


Manuscripts should be typewritten on one side of the paper only, with double spacing and 
liberal margins. References should be placed at the end of the article and should include, 
in the order given, name of author, title, journal, volume, pages, and year; e.g., Smith, E. J.: 
Children’s Dentistry, Am. J. Orthodontics, 34: 1-25, 1947. Illustrations accompanying manu- 
scripts should be numbered, provided with suitable legends, and marked lightly on back 
with author’s name. Articles accepted for publication are subject to editorial revision. 
Neither the editors nor the publishers accept responsibility for the views and statements of 
authors as published in their ‘‘Original Articles.”’ 


Illustrations.—A reasonable number of halftone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) 
should be drawn and lettered only in India ink, or black typewriter ribbon (when the type- 
writer is used). Only glossy photographic prints should be supplied for halftone work; 
original drawings, not photographs of them, should accompany the manuscript. 


Books for Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. J. A. Salzmann, 654 Madison Ave., New York City. 


Reprints.—Reprints of articles must be ordered directly through the publishers, The 
C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo., U. S. A., who will send 


ped schedule of prices. Individual reprints of an article must be obtained through the 
author. 


BUSINESS COMMUNICATIONS 


Business Communications.—All communications in regard to advertising, subscriptions, 
change of address, etc., should be addressed to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo. 


Subscription Rates.—United States and its Possessions $10.00, Students $5.00; Canada, 
Latin-America, and Spain $10.50, Students $5.50; Other Countries $11.00, Students $6.00. 
Single copies, $1.75 postpaid. Remittances for subscriptions should be made by check, draft, 
post office or express money order, payable to this Journal. 


Publication Order.—The monthly issues of this Journal form one volume a year; the 
index is in the December issue, 


Change of Address Notice.—Six weeks’ notice is required to effect a change of address. 
Kindly give the exact name under which a subscription is entered, and the full form of 
both old and new addresses, including the post office zone number. 


Advertisements.—Only articles of known scientific value will be given space. Forms close 
first of month preceding date of issue. Advertising rates and page sizes on application. 


Bound Volumes.—Publishers’ Authorized Bindery Service, 5811 West Division Street, 
Chicago 51, Illinois, will quote prices for binding complete volumes in permanent buckram. 
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WIRES AND BAND MATERIALS 


NO. 61 METALBA WIRE 


Platinum color; fusing temperature 1899° F. 


Our top-grade wire and definitely outstanding. Exceptionally strong, hard, 
tough, has all the ‘‘kick’’ you want. Highly ductile. High resistance to 
fatigue. Does not tarnish. For all purposes, and all who use it praise it. 


GOLD PLATINUM ORTHO WIRE 


Gold color; fusing temperature 1733° F. 


Used by men renowned in orthodontics for more than forty years. A 
highly temperable wire with strength to spare for all orthodontic purposes. 
Another 8S. 8. White wire you will like. 


NO. 12 CLASP WIRE 


Platinum-gold color; fusing temperature 1798° F. 


If price is a factor in selection, do not fail to buy No. 12 Clasp. It is 
moderately priced, yet its physical properties are surprisingly close to those 
of the top-grade wires and place it definitely above the wires in its price 
group. It is tough, rs temperable, with fatigue strength comparable 
to the best grade wires. For all orthodontic purposes. 


BAND MATERIAL C 


, Gold color; fusing temperature 1825° F. 

Popular for more than three decades among men employing the lingual 
arch techniques. It is temperable, works nicely; is strong with excellent 
edge strength. 


METALBA BAND MATERIAL 
Platinum color; fusing temperature 2470° F. 


This band material cannot be praised too highly. It works beautifully— 
may be considered soft—and is indestructible in ordinary gas and air 
blowpipe flames. You cannot melt it, or discolor it in the flame or in the 
acids to which it will be subjected in normal orthodontic use. It is tough, 
strong; is in the low priced field, yet definitely above its price group. 


If your dealer does not carry all S. 8S. White Orthodontic 
items you need, send your order to us with his name. Order 
cards, catalogs, and price lists will be mailed upon request. 


THE S.S.WHITE DENTAL MFG. CO., PHILADELPHIA 5, PA. 


